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a natural Condi d why for my Recreation viſi t that 


ce thi they have abore the reſtwe call *Overſeere : whoſe, 
difcourſe bat ; ofc Ylpe a mein Ute inveſtigation of not only won- 
 derful,but ANrace a2 incredible Effedts : and indeed I have been 
at a lofle ſometiunes, and deſpaired ro penetrate how that could 
poſſibly come to pale, which far from all expe&ation my ſenſes 
demonſtrated to be trut ; z and yet that which not long ſiacef 
good Qld-man told ug, is'a ſaying and propofition, though com- 
The Opinio» of mon enough, yetin my opinion wholly yain, as are many 
Common 4r''f*1 often in the mouths of unskilful perſons ; introduced by them, as © 
POE | ſuppoſe, to ſhew that they underſtand bow to ſpeak I 
about that, of which nevertheleſſe they are incapable. | 
S a1 v. It may be Sir, you ſpeak of; that laſt propoſiti 
Great Ships axtes he affirmed,” when wedeſi red to un | 
thanotbers rebrech {© much greater proviſion of ſup d1 roviuon 
- =O and reinforcements about that Galealle, which was to be laur 
ding to ſows, than is made about leſſer Veſlels,and he anfvered us, that they did 
; ſo toavoid the peril of breaking its Keel, through the mighty - 
weight of its vaſt eng po an-incogveniepce to which lefles PY” are 
not subjeQ- * * Sh | 
Sack Ido phone! the ſame, and chiefly tharlaſt condatcn, 
which he added to his others, and which I alwaies eſtcemed a vain 
conceit of the Vulgar, namely, That1n thefe and other Machines 
we muſt not argue fromthe leile to the. greater, becauſe many 
Mechanical Inventions take in little, which hold notin great. But 
being that all the Reaſons of the Mechanicks, have their founda- 
tions from Geoliaery 3 | in which: Li ſce not that! picatuiciſe lah”, 
ſmalnefle make Circles, Triangles, Cilinders, Cones, or any other 
{olid Figures ſubject to different paſlions ; , when the Leeas Ma- 
chine is conformed in all irs members to the proportions of the 
lefle that is: uſeful} and: fir. for exerciſe to which it is defignee 
cannot ſee why it» alſo ſhoulp:not be exempt from theunluc 
ſiniſter; and'deſtructive accidents that may Dn: "EEE Df] | 
'$ aL v.;;'The ſaying of the Vulgar is. "bſolucel vain, ae 'Y 
. falſe; thatns contrary may be affirmed with equa reuth, ayiog, 
Mary Machines That many; Machines may be made more perfe&in great 4 n 
__ *.. tle: As tor inſtance, a Clock that ſhews and. ftcikes the Hou | 
db” may:be made more exatin one certain ſize, thanin another cle. 
_ With better grourdiis that ſame' concluſion afurp by ot re. 
intelligent perſons, iwho refer the cauſe: of ſuch effeRs in/ghſe- 
great Machines different from-what is colleGed from the pure,and 
abſtrated. Demonſtrations of Geometry, / to' the imperteRtion of 
the matter, which is ſubje& to many alterations, and. defedts.. 
But here, Iknow not wht wy without contraQting ſome 


ſuſpition 


leſſe i irs it being {5,95RY wſerh, char the! greater” 

made of : the ſame-matter, and wil m ptoportio 

leſſer; ſhall anſwer: in all other conditions to 

Symercy except in ſtrength, and reſiſtance againſt vole 

60s : but the greateritis, ſo much in proportion ſhall ic be 
er. And becauſe Huppole the Matter to.b/ 

Hh the fame, it is manifeſt, that one 

tions of it, no. lefſe ſunply and partly Ma 
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proportion 

as others of the ' 
| Jour — 74 
are leſſer, arel-fſe 
row and abir ro 
ref/t external [1- 
petuſss than the 


lefſer, 
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a natural Curiofitie, do frequentlic for my Recreation viſit that 
er with theſe perfons 3” which for a ceftain prehe+ 
y have above the reſt we call *,0ver/ ole. 
Re be oft helped me in the inveſtigation of not only won-. 
derful,bur 2 ae incredible Effe&s : and indeed [ have been 
at a loſſe ſometimes, and deſpaired to penetrate how that could 
poſſibly come to pa {{c, which far from all expeQation my ſenſes 
demorſtrated to be'true 3 and yet that which not long ſiacethat 
good Old-man told ug, is a yag and propoficion, chough com- 
The Opinion of mon enough, yet in my opinion wholly vain, as are many others, 
CO ' often in the mouths of unskilful perſons introduced by them, as. 
; I ſuppoſe; to ſhew that they underſtand how to ſpeak ſomething 
about that, of which nevertheleſſe they are incapable. 
| Saryv. It may be Sir, you ſpeak of. that laſt propoſition which 
Great Ships apes he affirmed, when we defired to nderſtand, why: they. made 
thanothers robreak, {© much greater proviſion of ſupporters, and other proviſions, 
| ren 7 mpg and reinforcements about that Galeafſe, which was to be launchet 
ding to ſome, than is made about lefſer Vellels,and he nabirenct us, that they did 
ſo to avoid the peril of breaking its Keel, through the mighty - 
weight of its vaſt bully an- inconvenience to which leflex” ſhips arc 
not subjeQ7 30) F, p 5 2 
Sack 1 Ws intend-the ſame, and chiefly thas laſt conclaſion, 
which he added to his others, and which 1 alwaics eſtcemed a vain 
conceit of the Vulgar, namely, Thar 1a thefe and other Machines 
we muſt not argue fromthe lefle to the greater, becauſe many 
Mechanical Inventions take in little, which hold notin great. But 
being that all the Reaſons of the Mechanicks, have their founda- 
tions from Geotiexry 3 in which: Li ſee not that! preatnelſe 1ahd”, 
ſmalnefle make Circles, Triangles, Cilinders, Cones, or any other 
ſolid Figures ſubze& tro different paſlions ; ; when the great Ma- 
chine is conformed in all irs members to the proportions of _ 
lefle that is: uſefulz and: fit. for exerciſe to which it is defigned; I 
cannot ;ſee why it alſo ſhoulg:not be exempt from che unJucky, 
ſiniſter, and'deſtruQtive accidents that may befall ic. 
'$ aL v.:;The ſaying of the Vulgar is: abſolutely vain, and ſo 
. falſe; thats contrary may be affirmed with equal truth, ſaying, 
Mar Machines That many;Machines may be made more perfe& in great than lit- 
pan pn more tle: As for inſtance, a Clock thatſhewsand ſtrikes the Houres, 
;n little, may:be_ made more exaQin one-certain ſize, than in another lefGe. O 
| With berter grourdis that ſame'conclufion uſurped by othermore 
intelligent perſons, 'who refer the cauſe of ſuch effeds. in; theſe - 
great Machines different from what is colleQed from the pure, and 
abſtcafted Demonſtrations of Geometry, | to the imperfe&tion of 
the matter, which is ſubje& to many alterations, and defe&s, - 
But here, Iknow not whether I may without contraQting ſome 


ſuſpition 


Machines :aboncrihettothe ame avItcaged; and! Gal ; YELNOLT Afacbines, af- 
withſtanding L will ſpeak it, affirming Thar abltracung all impers wy nes 
fections from the Macter, and (uppoling ir 15 Mott. PEFIEcTs and 1 WL? & othert ry the 
terable, and from: all actidebral mutation. FXEmpt, yel Nev verther bY Matter that 
leſſe irs only being Material, cauſeth, that the g j/ 55 go Ef 
made of / the ſame-marter, and with 'the ſame wa eng as the hae, Pry 
leffer; ſhall anſwer in all. other conditions to the leflermexact uf # du 180 
rage 4 except in ſtrength, and refiſtance againſt violent invaſi- 
- bur the greaterit is, ſo much in proportion ſhall it be wea- 
wag And becauſe ſuppoſe the Matter to. be unalterable, that i is 
alwaies the fame, it is manifeſt, that one may. produce Demonſtra- 
tions of it, no. lefſe ſimply and purtly Mathematical, then of crer- 
nal, andnecefſary AfﬀeQions: Therefore, Ss; gredus, Reyoke the 
opinion which you;andgit may. be all the reſt bold, that haye ſtu- 
died the Mechanicks ; that Machines, and Frames compoſed of the 
ſame Matter with pan&ual obſcrvation of/the {elf ſame proporti- 
on berween their par ts, oughr ro be.<qually, qrto ſay berter; pro- 
portionally diſpoledto Refiſt | and ro yield. ta Exterpa} injuries 
_ aifaalrs : Forif-icmay be Conmaaticls demonſtrated, that 
he grearerare alwaics in proportion leſs. able'to. teſiſt,; than che 
elle forhar in fne'there is, got only in-all'/Machines & Fabricks 
Actificial;! buc Natural alſo, ai tecia neceſfartly-alfribed, :bey od 
whicknoeither Arc,, wor Nature may paſſe ; may paſt, If, ab al- 
waies — the lame POIs: with 'the Idemiiry of the 
$4 on'l akeady feel my Brains to turn. round, and n my Mind, 
C like a Cloud annllingls opened by the Ligianing, ) Lperce ave 
to be ſurprized with-a tranſcienty ;and attaſual Laghr, which from 
affar off rwinkleth, and Caddeoly. atoniſherd Mic-3..and with ab- 
ſtruce, firange; and inidigefied 1 unaginations: And from what hath 
been ſpoken, it feems to follow: thar, it: 15:2 thing impoſſible to 
frame cwo Fabricks of che Mater, alik £,:and unequal, and 
berween themſelves: in- prdpartion equally; able to Reliſtz and 
were:yt'to be done; ::yer nwould- be jnpoli 
Launces of .the ſame wood, alike between 
and-ronghneſle, buruinequal igbigneſſe.” 12 16 
Sa Lv. So itis Sir. and the batter. toaſkure.) 
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eight, there coula  anotherſuch-a-onc in the. World 5/80 
thatif its leng oY ( for oxtmple ) were' Centuple to its thickr edit 
_ there cannot Ro fould another Launce of the ſame Mactet, -ibat 
being it length Centuplc to sthidkneſſe, ſhall be-able rotuſtain 

it ſelf preciſely, as that did, and:vo more : for all that. acc bigger 

ſhall break; and the lefſer ſhall'be able,beſides their own, co ſuſtain 

ſome additional weight. And this that I ſay of the State of bear- 

ing it ſelf, I would have underſtood to be ſpoken of every: other 
Conſtitution, and thus if one: Tranſome bear ..or {uſtain the force 
_ of ten Tranſomes equal to it, ſuch another: Beam cannor. bear the 
weight of ten that are equal toit. Now be pleaſed, Sir, and you 
here ar S1mplicius to obſerve;how true Concluſions, though at:the. firſt 
gy, ger ſight they ſeem improbable, yet never ſo little glanced at,do depoſle 
_ her _ Secrets the Vailes which obſcure them, and make a voluntary ſhew of theic 
yt | {ecrets nakedly, and (1 imply. Who ſees not, that a Horſe falling 
Gree «Animal: from a height of three or tour: yards, will break his bones, but a 
tha kf Dog falling ſo many yards, or a Cat eight or ten, will | receive no 
ſer, hurt ; nor likewiſe a Graſhopper from a Tower, nor an Antthrown 
Og fromthe Orbe of the Moon 2 Little Children eſcape all barm in 
their falls,- whereas perſons grown up break cither their-ſhins or 

faces.” ' And as lefler Animals are in proportion more robuſtious, 

and ſtrongithan greater, ſo rhe leſſer Plants better ſupport hes 
- ſelves: and] already. believe, that both of you think, that an Oake 
two hundred foot high could riot ſupport its branches ſpread-like 
Hages mon »+* one of an indifferent ſize; .and. that Nature. could not have made 
es Ms gow an Horſe az big as: twenty Horſes,” nor a Giant ten times astall-as a 
ard have retaned Many upleſſe ſhe'did /ir eather miraculouſly, og. ce by much alte- 
= / ONES ring the proportion of the Members,and particularly of the Bones, 
their Symerry, enlarging: them very much above the Symetry: 'of common Bones, 
To ſuppoſe likewiſe,” thatin Artificial Machines, the greater and 
lefler are with cqual facility made;;and preſerved,isa manifeſt Er- 
rour : and thus for mſtance, ſmall Spices, Pillars,' and other: ſolid 

tigures may be ſafely moved, laid along, and reared upright, with» 
out danger of breaking them. 5 buc-the very great upon every fini- 
ſer accident fall in pieces, and-for no other-reaſon but their own 
weight, And here it iy neceſſary that I relate an accident, ; warthy 
of notice, asare allthoſe events.that.occur uncxpeftedly, eſpecia]- 
ly when:the means uſed to- prevent an inconvenience, . proveth. in 
mY great Mob'e fine the moſt porent cauſe of the diforder. There was a very-preat 
4 War Soho bk Pillar of Marble laid along, and two Rowlers: were: put under-the 
_ and why. "2 ſame neer 0 the ends of it ;- it: came into the mind of a certain In- 
gineer ſornerime after, that it: would be expedicnt, the betterto 
ſecure it from breaking 3 in the.'midſt rhrough its own weight, to 


put under it in that/part.yet another Rowler ;:the counſel fremed 


generally very ſeafonable, but the Os demonſtrated-it tobe' + 


whol] ) 


[= in the gr” "a 6 S157 
SaL etl dackt 6 
of the Effe& removeth the w: 
being taken from off the Rowlers, one oft 
onecnd of theColumn' had reft d,was by len 
ſunk away 3 andthatin the midſt continuing ſound,” pry pn 
ifioned that half the Column lay hollow in theairwaithout any 
ſupport at the'end 3+ ſo that it:@wn unweildy-weight; madeir do 
that, which 1t wouldnot have:done,; if it. 1aG'R! only wpon the 
two firſt;Bearers, foras' they:had/ſhrank away'it: wobld have fol- 
| lowed: And here none carl think*rhar thivwonlkd: have faln-out in . 
A little Column, though of the ſame: ſtone, and of a length anſwes- - 
rable: to its thickneſſe, : in the- veryſamep proportion as the thick- 
neſs, and length: of the great Pz Star. GD ES, 
$x6n-I amnow aſſured: of thee | 2f, *but do n 
hend'the cauſe, hw in the angmentarion'of the-Refil 
kt not alſo'to-: 'multip -at the ſame rate. AudI 


admire at'it fo much the: more; in regard Þlee, on the contrary, in 
other' caſes the ſtrength of Reſiſtance againſt FraQtion to encreaſe 
much more thaniche ehlargement-ofthe'mitrer encreaſerh. For if 
exarple)there:bo tio: Nalles faſtned in a Wall, the one twice 
pron a' roelght ior only 46 
bluoy 40 
S a: u6.:You ndyday Qupley:and not! be wide of the truth : SEM deabl; 


nor is this effe& contrary 'toithe formers: though in appearance it pe, Scheefe” bs 
ſeemerhſo different; 10.1.0: no £1 15q anther bong ff 


$i Wael, 


$4'6n-' Therefore \Selvratuzgeiphin atito us theſe Riddles,and 55 is rg 
level ustheſe Rocks, ifjow can doir+forindeed | gueſle this mat- the 
ter ofReſiſtince to beat field/rep)n ied witltare; a nd uſefulCon- 
templations; andif you be corkent thatthis be! the ſubje& 
this-daies: diſcourſe; it will be ts mel and 1 believe to: 
very acteptable.-c atmo L153 $100 

S A'Li'v. 4 cannot! refuſe to ferve ; 
me, inmunding me of that whi 
wick, who-hattbmade thany:Speculations on'th 
conformable ( as his tnamnec i$0):to Geometrical D 
inſomuth'that, nbtwithour 'redfory, this of ' is! 
Science; for though ſome of theConclafionsbave been 
by orhers,: and in theft place byiAriftothe, 
they ndt any! of the moſt. curious; or: (wl 


bh 


2 2G <a: + 


ny to afſi fare yo and /hot: with on yigus Ja 
ſes to perſwade you z preſuppoling, ag you haveſo'thuch know- 
ledge of the Mechanical 'Conclufions,'/by het heretofore funda-. 
mentally handled, as ſufficeth for our purpoſe ; .it'is requiſite, rhat | 
before we proceed any further,we confider whareffe& that is which 
opperates in the Fraftion of a Beatn of Wood, or other Solid, whoſe 
Parts are firmly. connefted ; becauſe this is the' firſt Notion, where- 
onthe ficlt and ſimple pb iple 'dependech, which as fainiliarly 
known, we may take for granted. For the clearer explanation 
whereof; let us take the Cilindet, or Prifine, A. B. of Wood, or 
other ſolid and coheretit matter, faſtned above in 4, and hanging 
perpendicular ; to which, at the other end B, ler there hang the 
Weight C:: Iris manifeſt, char how great ſoever the TehtaCchty and: 
coherence: of the parts of the ſaid'Solid to one another be, ſoirbe 
not infinite, \it may be overcoin© bythe 
Force of the drawing: Weight 
Gravity I ſuppoſe may. beencreaftdas mach 
as we pleaſe tiy the oncreaſe whereof the 
ſaid Solid in fine ſhall break, like as if /it bad 
beena Cord.-:And, as ina/Cord, we under- 
ſtand its reſiſtance to proceed from the mul- 
.} Hicude of tho rings or threads in che» Hetnp 
- that compalcit, ſoui Wobd we fee ins veins, 
_ - and grain diſtended lengtbwaies, that render 
_ -: kefar more refiſting zgaiaſtFractiontben any 
Rope would be, of th6ſame thicknedo : red 
_c1n-a Cylinderpf Eo or Metal the Tenacity 
Of its parts, (which-yer:feemeth reater”) de- 
/ pendech on another .kind ' of ' Cement ,, 
-than of firings, or grains, and yer they alſo 
--theing drawh with equivalent force,break. 
Stn: i; the- ching ſucceed/as you fay; I undeiſtatid well 
enough, that the thread' or gramof the Wood which is aslong as 
the ſaid Wood may cake it ſtrong and able ro Refiſt a great vio- 
lence done to it to break it: Buta Cord compoſed: of ſtringsof 
Hemp, no Joriger than two, or three foota piece, how cawit be fo 
ftrong_when it 45 ſpur out, it may be, -to a+ hundred! rimes thar 
length ? Now 1 would farther underſtand: your::0Pinion: concern. 
ing the: ConneQion' of ;the parts/of Mctals,Stones,and other mat- 
ns deprived of ſuch Liga po which nevertheleſſe o- q 2-0 not 
deceived, are. yet more'tenacious-:'; | 
Say: We muſt be neceſſitated to digredle i into new: | 
lations,. and not.muchto our FOES if we FRY rely thoſe 
difficulties you ſtarr, b 144 


$a 0n 


& lieins, 'andiny 
no lefſe curious rharhe; and etſtand- W 
Cement !is ;/ thar holdeth: the Oats of choſe * 
cop z6yned;” which yet neverthelefſe in concluſion are di 
a knowledge which facthermore is neceſſary for the enderſtanding 
of the colierenc& dP the pars” of 'thole very Tigaments, whereof 
fomeSofids are Cconpc We” 9, Þ nts  bobasHlit = 
it is your plealure, 1 will herein ſerve yau- 
is, how the threats of a Cord or- 
an' ant foot eo hnl ſo clofely- conhe& 'toge 
ding two or three foot ) hat Hrirequ 
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upper lnger ta away. its pre on Wi c AKIN: ay 4 
part alſo; it will be neceflary by. ſome pew Arzifice toretain or 
- of them, and to find a way thas the ſame thicad may compretle 
{elf againſt the finger or other ſolid body, upon which it is put. ;and 

this is dane by winding the ſame thread al he Solid, Far; the 

better underſtanding meet 1 will briefly give it you in Figure; 

and let A B and CD Dbe two Ciligders,and between them let chere 

be diſtended the thread E F, which for gre 

x repreſent to be a ſmall Cord : there 1 0 | 
Coins being preſſed hard ne. 92 don 

alle, by E + end F will Reb vo. im 

i wil ſlip. from borween the go Solids compr 

we: TEMove one of them 
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the concourſe of the parts.of the Circum-Anibient/ Air ſhowld bave 
pollcſt,and repleated jt,, We lee likewiſe, that'if thoſe ws Plates 


(+ be notexadly poliſhed, ;and conſe vently ins 'noteir 
" where £xquifite; 1 in going about 10 


be folds no Renitcnce,marethah that of as he whe 

dden raiſing, the; pether. $tarie will riſe; -and: j 

Eavain, following. the uppei-:only for! Grab very luis 

ſerveth for the expanſiqnof>that liecle Ainwhich* fticerpo: 
ſerh berwixt the Pla te3z; that: did-nod every whicrerouchz} arid for 

gtcſſion of the oches circtimfuſed, Thelika Refiſtaiſve, which 
ſo ſenſibly, diſcovers .ig1felf hetwine the tizo! Plates"! daninetbe 
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to aan parts of a Solid of 
ſabſtagco is more firmly conjoyned, 
ifion. -Forit a fingle Effet, hath bur one ſole 7 
nd, and think; or if -many be afſigned;, they - 
are: reducible to- > 1 why ſhould'not this of Vatuiry,! which bw 
certainly'is one, bo ſufficient to anſwer all Refiſtancey $4 - 

S aL v. I willnotat this tine ences upor this cont! 
Vacuity; withom other Cement, be: iniv ſelf alofeiſu w_ 
rogether che» ſeparable parts of ficaw- bur yer this [ .. 

the Reaſon/of the Vaeuity, which is of force; and con- 
log; in the ewo-Plates,  ſufficech» nov” of it (elf 
firm conneQtion 'of the party of a {blid 
Meta}, the which forced with great vi 
- outzin' fine, divide and ſeparate. :''And' in chſe 1 have found a wa 
-knowa-Reſiftarice dependent on Va- | = 
whatſoever coke Concur with. in PR 
ngrhening the: Connedion, and make 
s not neer ſufficiear for ſuch an 
te would be neceſſary toin 
pliciue, for he ſtands: 
$1 y. The Suſp 
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Lizns hioDialocues -- {vill | 
xcre beingano plac FE Rn of ſaclear, & 1 
—_—_—_ 4; Id o.i.368] ot 3t bo yalts 3} 
ind Sip Loves chinkingif. a Miion6f 
ig fromSpaite,; not being ({ullicient ro pay 
it was necefſa make any other proviſton 
to pay os Souldicr But porn Aanel.riey and 
at I adn ic of your Diequence; ſhew us how to: (e- 
| parate the opperation of Vacuity from» the other,: that meaſaciog 
\ it we way: ſee how it'sinſufficient forthe Effe& of which welpeak: 
$4 v.. Your Genius hath protapted you..|/Well;Þ wiltttlyou 
the way to part the Virtue of pan 6p 4. from the ceſt;and then how 
to meaſure it.” And to ſever it, we will take a: Continuate mnatter, 
Hew to weaſore Whole parts are deſtitute of all other Refiſtanceito Scparation;ſave 
tbe Yerae of m_ only that of Vacuity, ſuch as Water at large hath been: demans 
Bonlt from «ther ſtrated to be in a certain TraRate: of our  entdantcks Sa thac 
as Conſe when ever a Cylinder of /Water is ſo diſpoſed; that being drawn 
apron ea we find a Reſiſtance againſt the ſeparation of its parts, this muſt 
ate Matter, and be acknowledged to. proceed from to. other-cauſe, but from're> 
— nas. Mi pugnance to Vacuity.. But to make ſuch an experiment, [have 
enyſeve rhat of Ya- imagined a device, which with the help of a ſmall Diagram, may 
FU be berter expreſt than by my bare words. Lec this Figure C:A:BD 
be che Profile- of a Cylinder of. Meta], 'or of Glals,” which-muſt 
be made hollow within, but turned: exadly round ;-.into-whole 
Concave muſt center a Cylinder of Wood, exquiſitely'firtedto 
touch every where, whoſe Profile is noted by 
- E GHF, which Cyliader-may be thiyſtup- 
©, wards, and downwards: and this L ould 
| have bored in the middle; fo that there may 
:. a rod of Icon paſs thorow,haoked in:the end 
.; K,and che other end I, ſhall grow thicker ia 
faſhion of a. Cone, or Top; and let the 
- hole made for the ſame thorow the Cylinder 
of Wood be: alſo cut hollow in the upper 
Part» like a Conical Superficies, and exaftly 
| fitted to xeceive the Conick end I, of the 
Iron IK, as oft as it is drawn down by the 
; part K. Then I put the Cylinder of Wood 
 E Hinto' the Concave Cylinder AD, and 
would not have it come to touch the upper- 
moſt Superficies of the ſaid hollow Cylinder, 
bur that it ſtay two or three fingers breadth 
from it : and I would have that ſpace filled with Water z, which 
ſhould be put therein, holding the Veſlel with the mouth CD up- 
wards; and thereupon preſs down-the Stopper E H, holding the 
Conical part I ſomewhat diſtant from the hollow that was made 
for 
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© part 1chetcuco the velfe] wichits mouth downiwards,and fakento-. 
| the hook K. a Bucket that may/receivevintoit ſand; or other wergh- 


matter, and you may*hang ſomuich weight thereat, that 
x 2 Superiour ſurface vf rhe Scopper'E F will /ſcparate andforlake- 
he infecioar parr of che Water'y to'which nothing elſe hield-it con- 
need but the Repugnance againſt Vacuiry :/ afterwards weighing” 
the Stopper with rhe'Iron, the Buckery and-all-ehat was-in/ity you 
will have the quantity of the-Force of the: Vacuity.And if; affixing/- 
to a Cylinder of Marble, or Chriſtal, as thick as the. Cylinder of. 
Water,ſach a weight, that together with che-proper weight of the 
Marble or Chriſtal it (elf, cqualleth che gravity. of all thoſe fore- 
named things, a Rupture followithereupon; we may; without : 
doubr affirm, that the only reaſon'of Vacuitycholdeth-the patts of 
Marble and Chriftal' conjoyned : :buc not ſufficing 3 abd-fecing 
that to break ut there muſt be added' four' rimes as 'much; weight, 
It muſt be confeſſed, that the Reſiſtance» oF/'Vacuity.is ove part of. 
five;and that the other Reſiſtance'1s quadrupleto; that of Vacuity. : 

S 1x. It cannot be denied, butthat the Invention! 35 Ingeir-. 
ous : but [ hold ir to be {abject to manydifficulties; which makes 
me queſtion it ; fot who ſhall affure ns, that the 'Air cannot pene-' 
trate between the Glaſs, and the Stopper, though it be cloſe opt 
with Flax, 'orother pliant matter ?: And alſo it's a Queſtion, whe- 
ther Wax' or Turpentine- will ſerve to make the Coe I,ſtop the 
hole cloſe: Again,” Why may nor the parts of the Water with»: 
draw and rarefie themſelves > Why may not the Air, or Exhalati- 
ons, or other more ſubti] Subſtances penetrite througlithe Porofi- 
ties of the Wood, or Glaſs it ſelf? 

 # Say. Simplicizs is very nimble at raiſing doubts, and,in part, 

helping us to reſolve them,as ro the Penetration of the Air through 
the Woad, or between the Wood and Glaſs. - Butt: morcover 
obſerve, that we may atthe ſame time ſecure our felves,and with- 
all acquire new Notions, if the fore-named doubts rake place ; for 
if the Water be by Nature, howbeit with violence, capable of ex- 
tention, 'as it falleth out in Air, you ſhall ſee the Stopper to de<: 
{cend: and if in the upper'part'of the Glaſs we-make a'{mall pro- 
minent Boſs,as this V ;in caſe any Air, or:other more Teriuous or 
Spirituous Matter ſhould penerrate thorow theSubſtance,or Poroſi- 
ty of the Glaſs, or Wood, ir would be feen torreunite ( the water . 
giving place ) in the eminence'V.: which things not being percei- 
ved, we: reſt aſſured that the: Experiment was made: with due 

Go caution : 
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the Glaſs permeable by any matter, though never ſo-ſubril, CTY 
$4aGs. And I, by means: of theſe Diſcourſes have found the: * 


ww; 
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Cauſe of an Effet, that hath foria long :timie- puzled my wind: 
The Nat» of the With wonder, and kepe it in Ignorance. Lhave heretofore ob-! 
are 1+ ſerveda Citern, whereiu,for the drawing thence of Water, uhere: 
#01 27" way made a Pump, by ſome one: that thought, perhaps, (:buc in 
vairy ) to bethereby able to draw,, with leis labour, the fame, or 
greater quantity of Water, than with the ordinary Buckets5 and 
_ this Pump had its Sucker and-Value on. high, ' fo. that che Warer 
was made to aſcend by AttraQtion, and not by Impulſe, as do the: 
Pumps that work below. This, whalſt there'is any Water is the 
Ciſtern-ro ſuch a determinate height, will draw ut plenttfully ; but 
when the Water ebheth below a certain Mark, the Pump will 
work no-mere. | conceited, the fit tune that I abſerved this aces 


4 


cident, that the Engine -— had' been ſpoyled, and Jooking far 

the Workman,that he might-amend it; he tojd me, that there was 

no defe& at all, bther/than what was in the Water, which being 

fallen too low, permitted. not it ſelf to be rail ed to-{uch 4 heighr 5 

Water raiſed ov at- and farther ſaid, that neither Pump, or other Machine, thatraiteth 
OY qt the water by Attractiong was poſſibly able to wake it ritc a hair 
_—_— non """ mocethan eighteen Braces, and be: the Pumps wide or narrow, this 
15 the uemoſt limited meaſure of their beighr.' And I have hitherto 

been fo dull of apprehenſion, that thaugh L knew thar a Rope, a 

Srick;! and a-Rod- of Iron might he. ſo and fo lengrhened, : that ar 

laſt; holdiog/it up'on lugh in the Air, its. own weight would break 

it, yet I neverremembred, that the-fame would much mare eaſily 

happen in a Rope, or Thread of Water. And what other is that 

which is attracted inthe Pump than a Cylinder of Water, which 
having itscontrafion above, prolonged more and more, in the end. 

arriveth to that term,.. beyond which being draws, it breaketh by 

its foregoing over-weight, juſt as if it was a Rope. | 

S 4 uv. Itisevenſoas you ſay 3 and becauſe the {aid height of 

cighteen Braces is the-prefixed term of the Elevation,to which any 

quanrity: of. Water, be it ( that is to ſay, be the Pump ) broad, 

narrow,-or even, {o narrow as to the thickneſs of a ſtraw, can ſu- 

ſtain n-{elf 5 when ever we weigh the water: contained in eighteen 

Braces of Pipe, be it broad or narrow, we havethe value of Reſis 

ſtance of Vacuity in Cylinders of whatſoever ſolid matter, of the 

thickneſs of the propoled Pipes. And ſince 1 have ſaid ſo much, 

Lo pee py, we will-ſhew, that a man may eafily find in all Metals,Stones, Tim- 
any Maner miy bers, Glafles, &c. How far one. may lengthen out Cylinders, 
be proiv'ged. b« ſtrings, or rods of any thickneſs,beyond which;being oppreſt with 

yonud which bein # Z a aca 

charged they break, thexr own weight, they can no longer hold, but break in-pieces. 
# thiirown weght Take for example a Braſs wyer of any certain thickneſs,and length, 

and 
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moſt can ad no. 0 er Cement, why. may. Loot, 
oy wie thao avviry, which I have PrAeu En gd, May be, 
Tn 'P.: "6 Xs you. haye Already... der " G 


ſtance. of the. great Vacuity..is.. the: ſeparation of : the tw: -Gre 
+ of a Solid to-beyery ſmall. in. compariſon of that 


negeth, and Mes ek rhe lictle Particles, or. Atomes, _ will 


you not {till hold, for ccrtain, that this is extreamly differing hay 
that e + b>: $4 
| Sauy, Fo this Sagredze, anfocreth, That every: Ar 


Souldicr is ſtill paid with money. colleQed. by the general Impe Fw | 


tions of Shillings and Pence, although a Million of Gold ſufhiceth 

not to pay the whale Army.. And who kgows, ; but that other ex- 

ceeding) ſmall Vacuities may operate amonigſt choſe ſmall Atomes, 

( even like as; that was, of the. ſelf- ſame. Money * lay at all. 

the parts are connefted 2: L will x8ll you, whar }. have. 

fancied : and1I give i, you,not az. a9 1 Tut) 

kind of Conjefture:very ungigeſted, ſubmitting, ir to. Ph ir C4 

Gderations : Pick cur of ic-what plealcrh you, aud 4 : |.the x 
ef wall Va- 35 You think fir, ,Caglideripg ſamerimes ; NY the F 


exities fowins- ting and infinuating/between. the (mall A tomigs of kg bg ha x ; Mc- X 
ted and nerſed tal, which were before ſo'cloſely onlbidarad, io.the, end ſepa- 


Cerpuſcles of 56- ratts,and diſunites them ; ad bows, the Fire being gone, they. re- 
_— "OH turn with the ſame Tenacity as bef tore to IEPeS + a iſe ke 
fexce or comets. dinviniſbing in quangty2.(atall ig, Cold, and. 7, pe e in other 
gr aps: Metals, )uhoogh (hF5,FOPrups. x Jong rime melrec 
' tharitharimight, Sd by. reaſon the exercan 

Fire,pegcr;aring through rhe narrow pores.of rhe M 

which the leaſt ES.go OK or; ot. Any of er Fluy 

for theic cloſeneſs periprate;) by;xeplearing the ſmall unterpoſin 

Vacuities, might tk the minuts garrs of. x lame > Yio+. 
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Force, mv'tiplied; 


come ; \mſomuchitliat altoniperdnt nughber even of Ntrawbull 
be:able r6 carriyits ſhote alwholeſhips IhdingÞf- Cori? "for Senſe 
giveth us-quoridiati examnplegyithar-an Ant; carricth aitiple prath 


graids;but rhat (ey-are oopupriſed in a/ttctain puraber $aUd if y 67 
rakeanother-niſtobecifour vriix times bigger xhay that lid take | 
alſo another of Ants <qual toir,” and fet tet to work, they (hall 
carry the Corn,aud che Shipalſs- It's rrycindeed; thatie' will be 
needful'that the cuamberbe gectit; as aſs inmy zadgment tha of 
the Hicuiteesr':;/ which: hold | wppthes' the'finall > patts'of the 
Mecttal. A 

Sar v. Butthough they were required to be infinite,” dayou 
think it impoſlible ? {Re 


Sacr. Nocif the Mcttal were of:an infinite mialfe ; others 


ot ——_ eee 


S x L v. "Qrherwife what? Go to,” feeing we are faln ypon 
Paradoxes,--let us {ce-if we can any- way demonſtrate, how that 
1n a continiuate finite extenſion, it is not impoſlible-to\finde infi- 
nite Vacuities : and then, if we gain nothing elſe; yet at leaſt we 
ſhall finde a ſolution of that moſt admirable Problem propound- Ariſtotles adwi- 


ed by Ariſtotle amongſt thoſewhich he himſelf catleth admirable, [2 orien, 


two Concen'rick, 


I mcan amongſt his Mechanical Queſtions ; and the Solution may Cicier chat wa 


haply be no lefſe plain agd concluding, than that which he himiſclf round, and itgtrue = 


brings thereupon;—-and different alſs from rhat whitt:Learned PITT IO 
Monfig. di Onewvara very acutely diſcuſſeth. But it is farſt requiſite Monſig. Gueva- 
codeclare a Propoſition not roucht by orhers,0a-which the ſolution: 22209 = 
of the queſtion: dependeth+« which afterwards; if Ideceivei not: my- 

telf, will draw-along-with it other new andadmirable Notions ; for 
andciftandingiwhereef- the more exaRtly; we willgive it you in 

a Scheme :../ &(uppole ; thicvefore an; you aterdl;cd' Res 

gled Poligon of 'any- nymbiee: bf Sides at! pleaſare;' deſcribe! 
about this-Center G ;/ and iti this exwmple let itt be 4 Hexagory 


ABEC'DEF; like rs:which; - and/toncentrick with the ſame 


muſt be diſtributed/avorherileffer ; whith wemarkt'H EX-L MING = 
564 1] Crd T D Hers 
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and lJetone Side of RY RT OUTER? indeterminately 
towards S,. and of the Jeſſe the correlpondenr Side His robe 
uced jn/like manner towards. the ſame part ,\ repreſcatiog the 
Line HT, parallel to A'S 3 and let another paſſe!by/the:Eenter 
equidiſtant from the "rave namely:G:V. This done; weduppofe 
ah greater” Poligon to. turn: about upon che Line A'S; Carrying 
with it the other leſſer Poligon, : Ic. 3s manifeſt;that the: poiar) B, 
| thetermof the Side AB, Canding ſtill , whilſt -che Revolution 
_ begins, the ahgle Arileih, and hes point C deſcendeth, deſcribing 
thearchCQ ; ſo that the Side BCis. applyed to: the line, BQ,; 
equal to it ſelf : but in ſuch converſion the; arigle Lof the leſſer” 
Poligon riſcth above the Line I T:. for that IB is oblique upon 
AS: nor will che poigt I fall upon che parallel LT , bcfort.the 
point C come ro Q;-, and by that/rime 1 ſhall be deſcended unto 
O aftec it had deſcribed __ Arch 1 Q,wicthout the Line H T : and 
at the ſame time the Side I K ſhall have paſs'd.to O P;Bur the-Cen- 
ter G ſhall have gone all this time out of the:Line& V,on which it 
ſhal nor. fall,until ic ſhall firſt bave deſcribed the Arch G C.Havi 
made this firſt ſtep, the greater Poligon ſhall be tranſpoſed! ro r 
with the Side B C upon the Line B Q ; the Side; IK of the lefler 
gpon the Line O P,baving skiptall the Line I O without NON 


it; and Fa Center G ſhall be removed to C, —_; its whole 
courſe without the Parallel G V : And in fine all the. Figure ſhall | 
be remitted into a Poſition like the firſt; ſo that the Revolution 
being continued, and coming to the ſecond ſtep, the Side of the 
greater Pohgon DC ſhall remove.ro QX; K L ofthe lefler (ha- 
ving firftskipt the Arch Þ Y ) ſhall fall upon Y Z,and the Center 
proceeding evermore without G V ſhall fall onic in R, after the 
great skip CR. | And inthe laſt place, having Finiſhed an entire 
Converlion, ithe greater Poligon will have impreſſed upon A $,ſix 
Lines 


Dial. 1. TION. 
Lines equal to its Perimeter withour- any inte 


the lefſer Poligon likewiſe ſhall have trac d ſix Lines/equal-e&#rs 


o 


Perimeter, but diſcontinued/by the interpoſition of five Arches, 
under which are the Chords, parts of the parallel HF not” todche 
by rhe Poligou : And laſtly, rhe Center G never hath touchr thi 
' Parallel G V except in lix points. From hence you may compre: 
hend, how that che Space paſſed by. the leffer Poligon, is almoſt 
equal to that paſſed by the greater, that 18 the Line HT isalmoſt _ 
equal to A S, then which it isJefſer only the quancity.of one of 
theſe Arches, raking the Line H T,: together with all its Arches. 
Now,this which I have declared and explained to you in the exam- 
_ ple of theſe Hexagons, 1 would ljave you underſtand: to hold true 

in all other Poligons, of what number of Sides ſoever they be, fo 
that they be like Concentrick, and Conjoyned 3 and that at the 
Converſion of the greater, the other, how much: ſoever leſſer, be 
{ſuppoſed to revolve therewith : that is, you muſt underſtand, I ſay, 
that the Lines by them paſſed are very nearequal, computing in- 
rothe Space paſt by the lefſer, the Intervals under the little Ar- 
ches not roucht by any part of the Perimeter of the faid lefler Po- 
ligon. Let therefore the greater Poligon;of a thouſand Sides, paſs 
round, and meaſure out a continued Line- <qual to its Perimeter ; 
and in the ſame time the leſs paſſeth a Line almoſt as long, but 
compounded of a thouſand Particles _—_ to its thouſand Sides, 
but diſcontinued with the interpoſition of a thouſand void Spaces: 
for ſuch may we call them, in relation- to the: thouſand little Lines 
roucht by the Sides of the Poligon. And what hath beenſpoken 
hitherro admits of no doubt or ſcruple. But tell me, in cafe that 
about a Center, as ſuppoſc the point A, (in the former Scheme ) 
we ſhould deſcribe two Circles concentrick, and united together ; 
and that from the points C and B of their Semi-Diameters, there 
be drawn the Tangenrs C E,and B F, and by the Center A the Pa- 
rallel AD; ſuppoling the greater Circle to be turned upon the 
Line B F, ( drawn equal to its Circumference,as likewiſethe other 
two CE, and AD; ) when it hath compleated one Revalation, 
what ſhall the leffer Circle, and'Center have done ?''The Center 
ſhall donbtleſs have-run over, and toughed the whole Line A Dz 
and-the leſs Cireumference ſhall with its touches have meaſured 
all CE, doing the fame as did the Poligons above 3 and different 
only inthis, that the Line H T-was not touched in'all its Parts by 
the Perimeter of the lefler Poligon,' but there'were as many parts 
left untouchr with the interpoſitiof of {alts;'orskipped [paces as 
were thele parts touched by the Sides : but here inthe Circles, 
the Circumference of 'the leſſer Circle, never 'ſeparates from the 
Line C E,fo as to leave any of its parts-untoucht 3 nor is the parts 
touching of the Circamference, leſs than the part toucht-of the 
D 2 Right» 


235 8. 4 


wT : . 5 Wa 4 Tr th Baz q Us PIO, ER - _ y 8 I YN es r $5 f "FOR Rs df Aer ; 
(4d ta Pad oy be OY Mt op Stet A. vg as © hos £ rt ink Do Lt St IIS V2 # rad CYL ts POT USER el EAT VII BUIITL op A WA AR neo 
< NE A a IC Haba hs A AST YT OS: "4 5X ROOM #946 A, hab) Pe: WY. pot 3 DR UE tate Coe Tay 1 ET FR 
Ns ob gbyiths v*; we alas) a PII 0s 22 dl LE ra Se 22 Zn DOE's» TB, 29-4 ER 
l b, * NDS CUNT We oY "3, Bu, . AO $98 ons he FRAN po TIBET ON "IF - 0 
4. y of b 5 (03 4h WW bans 5 4 OORTSE 1 FI £2 Rt we... Rees T0 he Ly 6 


"Cartine his Diat.ocues 


Right- .line.. Now how-is it poſſible that the leſſer Circle ſhould 
without skjps run a Line - ſo ans bigger than 1es Circumfer 
rence? 

$a Gr. Lwas conſidering 99S. one might not {ay, That {fo 
as the Center of the Cigcle trailed alone upon A D toucht, it all 
| being yet but one ſole Point ; fo likewiſe might the Points of the 
leſſer Circumference, drawn by the revolution of the greater, go 
gliding along ſome {mall part of the Line C E. 

$a v. Fhis cannort,be for two reaſons ; firſt, becauſe there js 
no reaſon why ſome of the touches like to C ſhould go gliding 
along ſome part of the Line CE, more than others: and though 
there ſhould ; ſuch touches being (becauſe they are points) inti- 
nite,the glidings along upon C E would be infinite; and io being, 
they would make an infinite Line, but the Line C E is finite, The 
other reaſon is, that the greater Circle, i in its Revolution continu- 
ally changing conta&, the leſſer Circle muſt of neceſſity do the 
like ; there being no other Point but B,by which a Right Line cau 
be drawn to the Center A, and pafling through C; (ſo that the 
greater Circumference changing Conta&, the leſs doth change ir 
alſo; nor doth any Point of the leſs rouch more than one Point of 
Its Right-Line C E : beſides, that alſo in the converſion of the Po- 
ligons, no Point of the Perimeter of the lets falls on more than one 
Point of the Line, which was by the ſaid Perimeter traced, as may 
be cafily underſtood, canfidering-the Line I K is parallel toB C, 
whereupon,cill juſt thar B C fall on B R, I K contigueth eleyated 
abovel P, and toucheth it not before B C is on the very Point of 
uniting with B Q, ang then all in the ſame ipſtant I K uniteth 
with OP, and afterwards immediately riſech aboye it agam. 

S a 6 s- The bufinels is really very intricate, nor can I think on 
any Solution of it, therefore do you cxplain it to us as far as you 
judge needful. _ 

Sar v. LIſhould, for the eyigcing hereof, have Ries to the 
conſideration of the fore-deſcribed Poligons, the effect of which is 
intelligible and already comprehended, and would ſay,that like as 
in the Poligons of an hundred thouſand Sides, the Line paſſed and 
| meaſured by the Perimetey of the greater, that is by ics hundred 

thouſand Sides continually diſtended, is nat conſiderably bigger 
thao that .mcaſured by the hundred thouſand Sides of rhe leſs, bat 
with the interpoſition-gf an handed thouſand youd ſpaces. Interyg- 
ning 3 fa would fay-ig the Circles ( which are Poligons of inny- 
merable Sides) that the Line meaſured by the infivite Sides of the 
great Circle, lying continued one-with another, to be equalled in 
length by the Line traced by the infinite Sides of the els, but by 
 thele including the interpoſition.of: the like number of intervening 
Spaces : and like as the Sides are not quantitative, but yet infinite 
in 
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' in number, ſo the interpoſing Vacutities.are-ngt.« 
infinite in number 3 - that is, thoſe are 13 


* 


48 


theſc are infinite Points,part filled, and part empty. And here 1 
would have you note,that reſo] ving,and dividing A Lt 1e info.quan 
tirative parts,and conſequently ofa finite.niimber,it 1s noc poſſible 
ro diſpole them into a greater extention. than that whuch they,pol- 
ſeſt whilſt they were continued, and conneGed, without the inter- 
poſition of a like number of void Spaces z but imagining it to. be 
reſolved into parts not quantirative,namely, anto its infinite indivi- 
ſibles, we may conceiye it roduced to.immenſity without the 1n- 
terpolition of quanticative void ſpaces, bur yet of infinite 1ndiviti- 
ble Vacuitics. And this which is ipoken of ſimple lines, ſhould allo 
be underſtood of Superficies,and Solid Bodies, conſidering that they 
are compoled of intinite Atomes not non-quantitativezit we would 
divide them into certain quantitative parts, there's no queſtion, but 
that we cannot diſpoſe them into Spaces more ample than the Solid 
before occupied, unleſs with the interpolitzon of a ceriain number 
of quantitative void Spaces;void,l lay, at leaſtof the marter of the 
Solid: bur it we ſhould propole the. higheſt,and ultimate reſolution 
made into the ticſt, non-quantitative, but infinite firſt compoun- 
ding parts,we may be able ro concezve ſuch: compounding parts 
extended unto an iunmenſe Space without che interpoſition of 
quantitative vaid Spaces; hut only ofynfinite non-quantitative Va- 
cuitics - and jn this manner a man may draw out;4.gr.a little Ball 
of Gold into a very yaſt expanſion without admitting any. quan- 
titative yoid Spaces; yet neverthelels -we may; admit the Gold to 
be compounded of infinite induciſfible ones.'- 1 | 

S 1 .e. Me thinks that in this-point. you go the way of thoſe di{- 
ſemipated Vacuities of a certain, Ancievt Pbiloſopber —— 

Sat v. But you add not: |; who denied Divine Providence : ) 
as on ſuch another occaſion, (ufficiently befides his purpoſe, a cer- 
tain Antagoniſt of our Accademick did ſubjoyn, | 

Sim ve. Lee very well, and ngt without indignation;the malice 
of ſuch contradigors; buci ſhall forbear theſe Cenſures, not only 
upon the {core of Good-Manners, but becauſe I know how diſa- 
greeing luch Tenets are to the well-tempered, and well-diſpoſed 
mind of a perſon,ſo Religious apd Pious,yea, Orthodox and. Ho- 
ly,as you, Sir. Burt returning to my -purpole:; find many ſ{cruples 
to arile 19 my mind about your laſt Diſcourſe, which L know not 
how to reſolve. And this preſeuts its ſelf for one, that if the Cir- 
cumterences of twa- Circles. are equall to the two Right Lines 
CE,and BF, this taken continually, and that, with the interpoſi- 
tion of infinite void Points 3 how can A D,deſcribed by the Center, 
which is but one fole Point, be ſaid to be equal to the ſame, it con- 
taining infinite of them ? Again, that ſame compoſing the Line of 

| Ponnts, 
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GALILEUS his DIALoGues 
Points, hs diviſible of indiviſibles, the quanticative of non-quan- 
icative, is a rock very hard, in my judgment, ro paſs over: . And 
rhe very admitting of Vacuity, fo thorowly confured by ATIROR, 
ns leſs puzleth me than thole difficulties rhemfelves.. «+ 
 $arv. Thecebe, indeed, thele and other difficulties; bur re- 
member, that we are amongſt Infinites, and Indiviſibles : thoſe 
comprenenſi ible by our finite underſtanding tor their Grandure ; 
and theſe for their minuceneſs : neverthelels we fee rhar Humane 
Diſcourſe will not be beat off from ruminating upon them, in 
which regard, [ alſo aſſuming ſome liberty, will produce ſome of 
my conceits, it nor neceſſarily concluding, yer tor novelty ſake; 
which is ever the meflenger of ſome wonder : bur perhaps the car- 
rying you io far out of your way begun, may ſeemn to you _—_— 
tinenr, and conlequent]y little pleating, 
Sa Gs. Pray you let us enjoy the benefit,and priviledge,of fi ec 
{ peaking which is allowed to rhediving,and amongſt friends;cſpe- 
cially,in thingsatbitrary,and not neceſiary;different fromDitcourſe 
with dead Books,which ſtart us athouſand doubts, and reliolve not 
one of them. Make us therctore parrakers of thote Conſiderations, 
which the courſe of our Conferences ſuggeſt unto you ; for we 
want no-time, ſeeing we are diſengaged from urgent buſineſles, ro 
continue and diſcufle the other things mentioned ; and particular- 
ly, the doubts,hinted by Simplicrxs,muſt by no means elcape us. 
Sarv. It ſhall be (o, finceir pleaſerh you : and beginningat 
che firſt, which was, how it's poſſible to imagine that a ſingle Point 
is equal toa Line; in regard I can do no more for the preſent, 1 
will attempt to latisfie, or, at lealt,qualitie one improbability wich | 
another like 1t,or greater ; as {owe times.a- Wonder is ſwallowed © 
up in a Miracle. And this ſhall be'by ſhewing you two equal Su- 
perticies, and at the {ame time.rwo Bodies, likewile equal, and 
placed upon thoſe Superficies as their Baſes ; and that' go ( both 
theſe and thole ) continually and equally diminiſhing in the (elf- 
The equal Svzer- lame time,and that in their remainders reſt alwaies equal between 
ficies -& ogg themſclves, and ( laſtly ) that, as well Superficies, as Solids,deter- 
Frattng : /--m Mine their perpetual precedent equalities, one cf the Solids. with 
chem both equil one of the Super ticies | in a very long Line; and the other Solid 
Thar pers + with the other Superticies ina ſingle Point : that is, the latter in 
Circumference if 4 One Point alone, the other in infinite: 
Co, ; _ONY. Sacrs Anadmirable propoſal, really, yet let us hear you EX- 
plain and demonſtrate ir. 
Sar v. lis neceſlary togive you it in Figure,becauſe the proof 
is pucely Geometrical. Therefore ſuppoſe the Semicircle "AF B, 
and irs Center to be C, and abour it deſcribe the ReQangle 
ADEZB, and from the Center unto the Points D and E let there 
be drawn the Lines C D, and CE ; Then drawing the Semi-Dia- 
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meter: __ -perp pendicalar -ro'6ni ne 
and immoveables we! Miro: 


JW tharPerpendiculart'It: is (ant b Hprio No 


the Parallelopram A'IYE B. a Cyllhder 5by >the $ermi-ct FB; 
an HembSphzce $ and by/che the Trtingle cc NFE/ a Coneli his | 
fappoted; F would have- you: im#8108the Hemilphzre to-be\taken 
away; keavidg behind *he Conts files chat |whioli ſhall remain” of | 
the Cylinder; -which' for the'Fi igure, which it ſhall retaift He re 
Diſh, 'we will hereafter call a Dil + rouching which) and the 
Cone, we will 'firſt demonſtrate®thie=rhey, are equal; *ahd: HEexr 
a Plain-being drawn parallel roche Citcle,) which- is 'the 'f66t'0t 
Baſe of the Diſh, whoſe Diarietey isthe Line D'E,'and itz Center 
F.; we will demonſtrate,” that ſhould the ſaid Plin paſs,'@ WF -by 
the Line GH, cutting the Diſhito ithe poltits G1, and-O'N/; 'and 
the Cone in the (poinits H and E5 it wodld our the! part of the 
Cone C H Lycqual alwaies to the Pare of the Diſh, whoſe: Profile 
is repreſented to us by the- TrizbgJe G A l,and B'O N: and more- 
over we will prove the- Bale alſ66f' the ſame. Cone, ( that is the 
Circle; whoſe Diameter is H'E Y to be equal 'tothar circulkr' Sus 
perficies, - which Baſe of the part of” Wy: Diſh ;" which is; as\we 
may ſay, aRimme'as broad'as G13 (te here by the w [ha 
Mathematical Definitions are: they-be an impofitioti of nathes, or, 
we may ſay, abreviations of ſpeech, ordain'd and introducedito/ 
prevenr' tlie: trouble and- pains; Which you 46d 1'meet ich jprgre- 
tent, in that welhave notgededeogetlier to call v./gr. this Siper- 
ficies a cifcalar Rirhme; and that” very ſharp" Solid of the 7 ; 
round Razor'srow-howſoever you! pleaſe co call them,it ſuſſiteth 
' You to know; that the Plaiiiproduted td any-diſtance'at- pleaſare, 
fo that it'be parallel t6 the Bale; v1%.'to the Circle whoſe Diame- 
ter DE cuts alwaies the two Solids} namely; theipare of the Cone 
CH Lyand the uyper part'of the Diſh equal to one anothet : and. 
likewiſe the two Superficies, Baſis of the ſaid Solids, vis. the ſaid 
Rimme, 'and the Cirele HI, 'equal/alfo tone anther. Whence 
followerh the foremen Hidged: Wotider: z namely; 'thar if we ſhould 
tuppoſe the cutting-phin'to bet 17 1 1: nn 
lucceſſively- raiſed towards 'the --> 
Line A B, -the parts/of the Bolid © 

Cut are alwaies equilh;aoalſo the 5: 
Superficies; that are their Baſes, 

are evermoreiequaly and; in"! 
fine, raiſing the ſaid Plain higher 16 1144 
and higher TING 13 1010 
equal ) a$alfo their Baſes) (Sn> | LSLG4H 22F 2 
perficiesever equal ſhall one edgletol 4b Het el 46 i Cie 
CNTR of a Circle,” and the a Be aa Ini « one' 'fole oinr3 
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for { x; Verge'or Rim of -che-Diſh, and the Vertex | 
of the Cone. Now hilt that/ip the dimiugtioo of the 3wo!So- | 
ids;they 4ill the very laſt: maincaiptheir equality, ro one aporberic 'Y 
ir th choughes,proper/to ſay,thac the higheſt and ultimare eerms | 
of ſuch! Diminutions are:<qual, andrnot one jofgnitely, bigger than 
rhe other. It ſcemerh. cheretore, that the Circumference of an: vet 
menle, Circle may be-ſaid to be equalro one. fingle point 4+ - 3nd 
| this thac befalis in Solids, holdeth /hkewiſe inthe Superficies theie 
Baſes 3: that rhey- alſo, in the common Diminion cogſerying|)al4 

waigs equalicy, 1a fine, determipe at the inſtang 'of cheir ultimars 
Dimygutzon the one, ( that 1 is, that of the Diſh) 4 141 cheir .Circums 
ference of a Cirele / the other; (to wit, that of the Cong/) in-0ne 
lole-poiat.. And why" mM4y-not: theſe be called equal,it.they be the 


laſt, remainders,and fooiſteps left by equal Magoicudes?; And nots MW 


again, thay were: ſuch Veſſels capable of the immenſe; Caleſtal 
Hemiſphexes: boch chejr upper Rims} andithe potncs ofthe” contais 
ned.Cdnes (keeping eyermore equally ro ane ng ), would fi- 
nally, determine, thole, in Gircwnterences-gq ay fon of the 
greateſt Circles of the Coeleſtial Oches, apd. whales in ſimple points. 
W hence, [according to that which ſuch Spea@rlagions perſwade us 
to, 3JlCircumferences. of Circles bow unequal: {vever, . may be 
ſaid to bg. equal to: kg anotho,and each of. ther equa 14.686 lol 
point, The 
$4; 4. The Spraulacioryi ig, 0.01 eliecms. (9. quaing! and. curly 
ous, that, for my. pats, though-h could, yer-would 1 no-oppoſeits 
tor k rakeictor/a piece; of (a acriledge ro defage {q fivgia Structures 
by ſparning avis withany pedamick conradifiien;(yerforour en- 
tice agfation,gire us the proph { which you lay 1s. Geometrical 
of the equality. alwaes retained between! thait: Solids, and: rhots: 
their Baſes, which [1tbiok-muſt needs be very ſubcil, he philoſe- 
phical Contemplacigd. beiog _ ICE x Which: degoode 60. he ſaid 
Goncluli IQN- _ t ii F* 33 
- $414 The Demooſtragionls bur ſha: tagd de, Les us akeep 
9 the, forwex Figure;-ia which.che Angle IP. being a Right An | 
gle, the Square of the Semi-Diameter 1 C is equal ra the two: 
Squares of the Sides I P, and P C. But the Semi- -Diamerer 4 C, is: 
cquial ro-A C,and this ta GP,and CP as equal toP H 3 therefor 
> E Npare of he Line GP& equal to the. two Squares of | P, and 
nd the Quadruple to the Quadruples 3 that is, the Quadrate 
e tf a Dancer GN is © al to the two Quadrates.I.Q, and H Lz 
ef ip ca arſe Circles are to each other, as the Squares of their Dias © 
meters; the Circle whoſe Diameter is ON, ſhall be equall ca tho. = 
two Cuccles whoſe Diameters are 1 O, and HL, 3 and, Adic away- 
the, Common, Cirgle, whoſe Diameter is I|'Q;/ the relidue of the: | 
Circke GN ſhall be <qual te.the Cirde, whole Diamcter-is HM: "oy. 
An 
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Lucas Valcrins, 
"SS the ether Archi-- 
;ano- chimedes of var 


anther. fee, beth wricten | 
: | Al HW Ss x Oe nie ceo. coor, De 
ceth to have feen; how che Siperhicies, alveady exp]: med; Ae Evers Centro Gravita- 
more equal ; and thar alwaies diminiſhing equally;rhey.ma theiend tis Solidorum. 
determine, one in-a'ſ{ingle:point;; andthe>brher in'thoGhrom! 
rence of a Circle; be it never-omuch:bigger,; for in thivlyeth ou» 
Wonder. 030 (#33 ' | LSHaft 13 067 PT ) S$titini is 10 
Sac rs The Demonſtratigniis:as ingenious, a5:the:refleioi 
grounded upon it isadrairable.- Now levus hear ſomtwhar about 
the other Doubt ſaggeſted by Simplicivopt you have any partic 
lars worth note to'ihint thereupon,bur Fſhoutd: incline ta-chink it 
mpoſlible to be, in:reg 
canvalled, - . 4; 211: 7 
S ax v. You ſhall hay 


* 


I 


| at'may be, I cannoe upon 
ſucha ſudden remember ;/ but 4e- may:happen, chat inbeiſequal 
of the Diſcourſe,” coming to-put-queſtions arit doubts cro-you,and 
particularly to Simplecixs, they may,” onthe other fide,” remi 
me of that, which without ſuch excitement would havelaid'dor- 
mantin my Fancy: and therefore;'wirhmy'wonted freedom; per- 
mit me that I produce any wild conjeQures, for ſuch may we ficly 
call them in compariſon of ſupernatural-Do&rines; the only true 
and certain determiners of our Controverſies, ard unerring guides 
- in our ob(cure,and dubious paths, of rather Laberinths. © 
Amongſt the firſt Inſtances that: are 'wonr-to be produced Continuum com- 
againſt thoſe that compound Conriminae of Indiyifibles; thisds uſu- 7,1 7 v4 
ally one ; That an Indiviſible;addedto another Indivifible, produ- : 
ceth not a thing diviſible ; for if that were fo; it would follow,that 
_eventhe indiviſ bles were diviſible: forif 'rwo Indivifibles; as for 
example, two Points conjoyned, ſhould make a'Quantity that 
ſhould be a diviſible Line,” much+-more ſuch ſhould one be: that is 
. compounded of three, five, ſeven, or others, that are odd num- 
bers; the which Lines, being t6be'cut in'two equal parts, render 
diviſible that Indivifible which was/ placed' in the middle. In this 
E | 
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and other Obje&ions of this kind you may. ſ{atrsfic the propoſer of 
chem, telling him, that neither two. Lndivitibles, nor ren, nor an 
hundred, noznor a thouſand can compound a Magnitude diviſible, 
and quantitative,bur being infinite they may. , -- 26 1 

S 1p. Here already rilech a doubt, which | think uoceſolvable; 
and it is, that we being certain to find Lines one bigger thanano- 
ther, although both contain infinite Points, we muſt of necefliry 


| tonfeſs, that we have found in the ſame Species a thing bigger than 


An Infinite Num- 
ber, as it conta ns 
infint e Square 
and Cute Recs, ſo 
ie contaneth infis 
nite Square and 


Cute Namters. 


infinire; becauſe rhe Infinity of the Points of the greater Line, ſhall 
exceed the Infinity of the Points of the leſſer. Now this afligning 
of an Infinite bigger than an lnfinite is, 1n my opinion, a conceir 
that can never by any means be apprehe nded. 

S 4 LV. Thele are {ome of thoſe difficulties, which reſult from 
the Diſcourſes that our finite Judgments make-abour Infinites, gi+ 
ving thenr thoſe attributes which we give to things finite and ter= 
minate; which I think is inconvenient;z for I] judge that theſe 
terms of Majority, Minority, and Equality ſute not with Jnfinites, 
of which we cannot ſay-that one is greater,or lels, or equal to ano- 
ther : for proof of which there cometh to my mind a Dilcowſe, 
which, the better to explain,I will propound by way of Interroga- 
rories to Simplicins that ſtarted the queſtion. a 

I ſuppoſe that you very well underſtand which are Square Num- 
bers,and which not Square. -. 

Simy. I know very well, that the Square Number is that which 
proceeds from the multaplication of another Number into it (elf ; 
and {o-four,and nine; are Square Numbers,that arifing from two, 
and this from three mulaplied into themſelves. Tn 

S a Lv. Very wellz And you know alfo,that as the ProduGs are 
called Squares: the Produſors,that1s,thoſe that are multiplicd, are 
called Sides, or Roots3 and the others, which proceed not from 
Numbers multiplied into themſelves, arc not Squares. So that if [ 
ſhould ſay, all Numbers comprehending the Square, and the not 
Square Nu bers, are more than the $quare alone, I ſhould ſpeak a 
moſt unqueſtionable trurh : Is it not fo ? 

S 1m yp. Itcannot be demicd, - 

Sarv. Farther queſtioning, if I ask you how many are the 
Numbers Square, you can anſwer me truly, that they be as many, 
as arc thvir propper Roots ; ſince every Square hath its Root, and 
every Root its Square , nor hath any Square more than one ſole 
Root,or any Root more than one tole Square. 

S1Me, Iruec. | 

Sa. v. Bur if I ſhall demand how many Roots there be, you 
cannot deny bur that they be as many as all Numbers, fince there 
15 no Number that is not the Root of ſome Square : And this be- 


ing granted, it is requiſite toafhrm, that Square Numbers are as 
- many 
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many as their Roots, and Roots are all Nambers : and yet inthe 

inoing we ſaid, that all Nambers are far more than all Squares, 
the greater part not being Squares : and yet nevertheleſs the num- 
ber of the Squares gocth diminiſhing alwaies with greater propor- 
tion, by how mach rhe greater number it riſeth to 3 for inan hun- 
dred there are ten Squares, whichis as much as to ſays 'the- tenth 
part are Squares : in ten thouſand only the hundredth part are 
Squares : in a Million only the thoafandrh, and yetinan Infinite 
Number,if we are able to comprehend it, we may fay the Squares 
are as many, as all Numbers put together. | 

Sacr Whatis to bercſolved then on this occafion ? 

Saiy. I ſee noother decifion that it may admit, but to ſay, 
that all Numbers are infinite, Squares are infimite, theic Roots are 
infinite 3 and that neither is the multitude of Squares! leſs.than all 
Numbers, 'nor this greater than that: and in conclufion, that the 
Attributes of Equality, Majority, and Minority, have no place 
in Infinites, but only in terminate quantities. And therefore when 
Simplicius propoundeth to me many unequal Lines, and demand- 
eth of me, how it can be, that in the greater there are no more 
Points than in the leſs: I anſwer him, That there arc neither more, 
nor leſs, nor juſt ſo many ; but-in-cach of them infinite. ' Or if I 
had anſwered him, that the Points in one, are as many as there are 
Square Numbers ; io another bigger, as many as all Numbers; in 
a leſs, as many as the Cubick Numbers, might not I have given ſa- 
msfaQion, by afligning more to one, than to another, and yet to 
Every one infinite ? And thus much as to the firſt difficulty. 
$46 x.Hold,I pray you;and give me leave to add unto what hath 
been ſpoken hitherto, a thought which I juſt now light: on, and it 
is this, that granting what hath been ſaid, me-thinks, that not on- 
ly it's improper to {ay,one Infinite is greater than another Infinite, 
but alſo, that ir's greater than a Finite ; for if an Infinite Number 
were greater, v. gr.:thana Million 3 it would thereupon follow, 
that paſſing from the Million to others, and ſo to others continual- 
by greater,one ſhauld paſs on towards Infinity; which iz.not ſo: but 

on the contrary , to how much the greater Numbers we go, fo 
much the more we depart from Infinite Number ; becauſe in Num- 
bers, thegreater you-take, ſo much the rarer and rarer alwaics are 
Square Numbers contained in them 3 but in: Infinite Number the 
Squares can be no leſs than all Numbers, as but juſt now was con- 
cluded : therefore the going towards Numbers alwaies greater, and 
greater, is a departing farther from Infinite Number. 

SAL v. And fo by your ingenious Diſcourſe we may contlude, 
that the Attributes of Greater, - Leſſer,- or Equal, have no place, 
not only amongſt Infinites; but- alſo betwixt Infinites, and Fi- 
Nites, | LF 219 
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; nigderation ;: ::and & is, that-in regard 
that Gs Line, IS vagilandeeejtigeicy are-divideable<opti 
nually into diviſibles, L ſee not how we can avoid pranting thiit the 
compoſition is of infinite Ladiviſibles : 'becauſe 2 diviſion and ſub- 
diviſion that may be proſecurcd perperually Cappoſerh that the 
parts are infinite ; for otherwiſe the 1 would be termind- 
ble : and the parts being Infinite, it followerh of conſequence 
that they be _————— for infinite quantitative parts mike 
an infinite extenſion : and chus we have a Contiuunin  Eoiripbittt 
ded of infinite Indiviſibles.. - 

S 1ae. But if we:may continually rs the diviſion in 
quaatitative parts, / what need have we, tor fuch ae, 10 intco- 
duce the non-quantitative ? 

$ a L v«.The very poſſibility of perpetually poofebming* the di 
viſionin quantitative parts inducerh the necellity of the cot | 
on of infinite non-quatxitative. Therefore, 'toming Hoſet'& you, 
I demand you to tell me reſolutely, whether: 6, woagaaeddrl.» res 
in Contizines be in your judgment finite or infinite? ': No 

S1ee. I reply, that they are both. Infinice; and Fine Lnfolte 
jQa Power, and Finite in AQ. Infinite in Power; thatis,:before the 
Divifjon;z but Finice in AR, that:is, aftec:they are divided forthe 
parts are not actually underſtood tobe in the: whole, ill it is 
vided, or at leaſt marked ; PORES we tay chat pong -re 
Pawer. (1 
 Gawrr at te ewenty foot loig, js nor/ aides 
contain twenty Linesof one foora piece, afually;"but culy;alitt 
it is divided into:tweney equalpants2 but is cit] theh Gidio comdin 
them only in power.: Naw beitas you pleaſe 3; and cell je wins 
ther, when te aftual Diviſion. of Ly parts 'is'made; chabfirſt 
whale encreafeth or OY: or elſc contitaeth ahar his -funge 
bigneſs? Lo Fo ont 6 1 ah o1s 119 

TATE? Ic DR PP or HY dinner... 1314 23%} 01004 

 $4:v. Saichiak alſo. Therefore the dbaliative by ackilin Cons 
_ tad um quantity;be they in{Alb:orbe choy jv Power, makewang ith 

quantity bigger os {cfcr.> hucir is very plainchacrheſe quadgtas 
tive paris, acually cantainedin theic whole; \if they be>i ; 
oake: at an invite Magaitude:;: therefore; quantitayve? 
though infititeanhyiin power, cannorbe A re I. in as 
infanite Magnitude: thereforvan a filoice 16 6 ORE s-A 
titagiye parts Can be contamned'neither in Afthor Power. : |>--::: 

Sac «s Haw then'canit beitmue, that ithe'. Continuum _ by 
inceſſmtly divided into pacts fill capable of new divifions 2 / 

S at. v. It ſeetns thitthardiftib&ion of Power, md xRinakes 
thar' feaſible one way, whidvanother way would be:impoſible:; - 
But | will ſce to adjuſt theſe matters by making another accounts 

And 
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And'itsthe Queſtion,” which ea -pur3 'Wheth 
parts in a terminated Continuum befioite art 
dire&ly contrary 'to'that Wi_dWSanpuſeoeer plied; namely, ; that 
they be neither finite;nor infiniess : £1541 levly amo! dw 3 xi 
* S1hP- I ſhould never have-found fuch-an anſfivery; 10t; (10aghy 
ning that there was any \meanirworinberween finive and: mfinite 3 
ſo that the divifioti or diftinQion'which makes a thing to be;ciher 
Finite, or Irtfinire;is: imperſedq 'sn&deficienc. 1): 2 1 wt ro bogs | 
 SaLv In my opinion! vt 3:arnd' ſpeaking: -of -: H * Diſcrete Quad >. nexthaive parts 
ities, me thinks that there'is a third mean term between Tinnitand ,;.\ rahjerk v6 % 
Infinite which is tharwhich-anfeereth to every afligned Number: & nite mor infinite, | 
So that' being p detmitnded/in our prefent caſe, ;Whother theiqbimtin 4 ” Ten Ne Th 
rative patts oh Contimwumive Finite, or Infigiteythomofit.bopgrur ;:; 
ous reply 4s to[ay; thavehey afe aeliber Finite,.nor:Iufinite;:bur fo 


manyy av that'they Anſwer t6 any number allighed:: the which to 
do, it is 'neceſlavy: chat they-be not comprehended. ina ieoited 
Nutnber,forthenithey would-not.anſ{wer wa greaterzchatyagain; 
is ie hecefiry ; that they be infinire; for. naafligned Number is ibfi- 
nite; | And \thus ve the pleaſure 'of the Demander,. a Lline Rog 


propotind&d; we dy be'able<e -affigwin-it an thundred q 
_ tive/Parts:/ 6rs thowſapd,! or''an; thouſand, : atcq 
che-miniberwhich he'beſt likes 3 >f0 that-itte or divided into ine 
firnce;?/1 grant chervforeits the Philoſophois| that Contimrealar-con- 
taiherh2b/tmany "quantitative partsadthey pleaſe, and | grapvthoa 
that it<ontatnevifthEſuhe'cithoyIn AR, orap Power, whichabty 
beſt'tike:* but this Bad ugaini/chariin likes mater, as ind: Line of 
ref y4rds, there-2r6 contained rem Lines of vne'yarda piccty and 
thitty'Lines of a foot & piece; / and:three biandicd.and ſity Lines 
of af inelta piecepſb it'vohtaims mafinite PoimsJ denoqpinite them 
in AQ; or itt Powel/as you will tiaadT renit my ſelf an ahis matter 
to your opinion ati jidgmentySimplivitac.c Shods 15 at 91h 
"Srm ve: l cang6r birveommend your Diſcourſe : bat am: great- 
ly afraid, that-this parity of the Points, being contained:inthe like 
matirhs che q tive Parts,” will nocggreewich dbſalute+x- 
aQneſs 1 nor ſhall it be ſo cafie a matter for you to [divide the; gt 
vert Viaiked! mfiflice Pints;''«5 For thoſe Phloſdpbers todivide ic 
into ten" yatds, oPHiriyifeet; imgy; LE hold-is wholly impoſibtc.co 
ffe& fach x'divifon fo thar/this ſp Hs eee 
#relnieyceijedace@ £6 AQ ud) div os ton i 
St: Fhetrouble; pains} ad:longizime- wichour wehinh A 
BU Texiblct rendev ie nevhilpadh olkblb-; for I chink alſo, thar 
you Ethhor' {6 ef) 190 er 6-4) to bemnade ofulinainio.s 
chotifar# parts; add mich leſoheing to difidedr mes 9374ar: fome 
othergrear Prime Nenhbee. Buvif'l diſpatch this; which yougrmay 
be, Judge an imp6(Able (diviſion; in as ſhore: a. tinie, can 
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GAL1iLEus his DIALOGUES 

would require to divide it into forty, you will be content more 
willingly to admit of it in our future Diſcourſe ? | 

S1ny. Lam pleaſed wich your way of arguing, as you now do. 
mix it with ſome pleaſantneſs: and to your | þ gon [ reply; that 
the faciliry would ſeem more than ſufficient, if the reſolving it int@ 
Points were bur as eaſic, as to divide it into a thouland parts. 

SaLv. Here I will tell you a thing, which haply will make you 
wonder in this matter of going about, or being able to reſo! ve the 
Line into its Infinites, keeping that order which others oblerve in 
dividing it into forty, ſixty, or an hundred parts 3 namely, by di- 
viding it firſt into two, then into four : in which order he that 
ſhould think to findits infinite Points would groſly delude hunſelt; 
for by that progreſſion, though continued to eternity, he ſhould 
never arrive to the diviſion of all its quantitative parts ; yea, he is 
in that way ſo far from being able to arrive at the intended term 
of Indiviſibility, that be rather goeth farther from it 3 and whilſt 
he thinks by continuing the diviſion, and multiplying the .mulci-. 
tudes of the parts, to approach to Infinite, I am of opinian,that he 


| more and'more removes' from it : and my reaſon is this 3 1n the 


Diſcourſe, we had even now, we concluded, that, in an infauite 
Namber, there was, of neceflity, as many Square, - or Cube Num- 
bers,as there were Numbers; fince that thoſe and theſe were. as ma- 
ny as their Roots, and Roots;comprehend all Numbers :. Next we 
did ſee, that the greater the;Numbers were that were takeg, the 
ſeldomer are their Squares tabe found in them,'-and feldomer yer 
their: Cubes : Therefore it is manifeſt, that the greater the. Number 
is to which you paſs;:athe fargher. you remove frem Lafinite Num- 
ber : fromi:whence it-followerh, that turning backwards,..( {ecing 
that ſuch a-progrefſion more removes us from the defirediterm )it 


The Unite of all any number may be. ſaid to be infinite it is the Uaice : and, indeed; 


Nambers may 
moſh} properly be 
ſad to be Infouite. 


there are in it thoſe conditions, and neceflary qualities of the Infi- 
nite Number, mean,of containing in it as many Squares as Cubes, 
and as Numbers. eto ail 
S 1-4 »- 1 do not apprehend very well, how this buſineſs ſhould 
be underſtood. + APs obs — Gt 
S a1 v-| The thing bath no difficulty at all in it, for the Unite 
1s a $quarey a'Cube, a/Squared Square, and all other Powers; nor 
is thereany particular whatſoevereſential to the Square, or to the 
Cube, which doth not agree with the Unite 3 as v. gr. one proper- 
ty of ewo Square-nuinhers is to. have between them a Number 
mean-proportional ; take any Square number for one of the terms, 
and the: Unite for the other, and you ſhall likewiſe ever find be- 
tween them a Number Mean-proportional. Let the two Square 
Numbers be 9 and 4, you ſee [that between 9 and x the Mean- 
proportional is 3, and between 4 and 1 the Mcan-propdreional 
HG Is 
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' Vrite., And theſe be ſome of thoſe Wonders; that ſurmbunt-the 
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property of Cubes is to have nec ACLy DELWer 
bers Mean-proportional. . Suppot M 
them are 42 and 1 and between the: Unite and 5the Means 
are 2and 4 3 berwixt the Unice:and. 3 e are';3,, SY ; "74 | 


therefore conclude,Tbat tbere is no::0tber Infinite Num ## the - 
comprehenſion of our. Imagination,/.and that advertize,us how.ex-. 
ccedingly they err, who dilcourfe-abour Infin tes. 1th 'thaſe very. 
Attributes, that are uſed abour Finices ; the Nagavcs of which have 
no congruity with-each other..::16- which affaif I will not conceal 
from you an admirable accident, that I met with ſome time fince, 
explaining the vaſt difference, yea, repugnance and contrariety of. 
Nature, that a terminate quantity would incur by changing or paſ- 
ſing into Infinite. We aſſiga this Right Line A B,of any.lengthat . 


pleaſure, and any pointin the ſame, as C beibg taken, dividing it 


into two unequal parts : I ſay, that many.couples Lines, ( hold- 
ing the ſame proportion between: themfelves as bave the parts 
A C,and BC,) departing from the terms A and B to meet with 
one another ; the points of their Iaterſeion ſhall a fall in the 
Circumference of one and the fame:©iccle: : as for example, AL 
and B L departing | or being.drawr] from the Points A and B,and 
having between themſelves the ſame proportion, as have the parts 
ACandBC, andconcurcingin the point L : and the ſame pro- 
portion being between two others AK, and B K, concurring in K, 
alſo others as AT, andBI; A H,and BH;zAG, and BG -AF, 
andBF; AE, andBE: Ifay, that thepoints of their IaterſeRi- 
on L,K,I, H,G,F.E, do all fall in the Circumference of one 


and the fame Semi-circle: ſo that we ſhould imagine the point 
C to mve c onti- EY | 


nuallyatter iuch 
a ſort, that the 
Lines produced 


from it to the fix- 
ed terms' A and 


B retain alwaies 
the ſame propor- 
tion that' is be- 
tween the firſt 


Parts A CandGB, that point C ſhall decribe the Circumference 
ofa Circle,as we ſhall ſhew you prelently. And the Circle in ſuch 


ſort deſcribed ſhall be alwiies greater and greater ſucceſlively, 
according as the'point C. is taken nearer to - the middle point 


. which is Q; and the Circle ſhall be lefſer which ſhall be deſcribed 


from a point nearer to the extremity B , inſomuch; that from the 
 ivfinite 


The difference us: 
twixt a finite and 
infinite Circle. 
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GALILEus his:DIaLOGUEs .: \- 8 
infinite Points Eh Det. be gia rhing OB, chere may ah | 4 


and: 
Now if FT he any of this tr 55 HAI POTN Pres the xerms 
O and B, from every one we may detcribe Cirgles, and vaſt 'ones. 
from the Points nearer to Q/3 then if we raiſe the Point © it felt, 
inuc to move /itin ſuch ſore as aforeſaid, that is, that the 
drawfifrom-jr tothe terms A-and Bkeep the ſame proporti- | 
on as have the firſt,jines A O, and O B, what Line ſhall be deſcri- 
bed? There would be: defaribed the Ciroanadicrence; of a Circle, 
bar of a Circle bigger chan the biggeſt of all Circles, cherefore of 
a Circle that is infinite + but it doth alſo deſcnbe a-Right Line,and 
perpendicular upon. AB, ereged from-the Point. Q, wn produced 
in infinitum withour cver turning te:reunite 'its laſt term with the 
firſt,as the others did 3; for the limited, motion af the Point C,after 
it had defigned the-upper Semi-circle C H E, .continued.to de- 
—_ the Power EM C, reuniting its extream terms inthe; point 
C : But the Point O being moved todefign: (as all the other Points 
of the Line AB, for the Points taken in the other part O A 
ſhall defign their Circkes,'-and thoſe Points .neareſt to:O-the _ 
greateſt) ts Circle 3 tomake- it the biggeſt of all, and Conlſe- 
quently infinite, it can never return any mare to its firſt term, and 
1 a word defigneth an Infinite Right-Line for, the Circumiference 
of its Infinite Circle: {Confider'now, what difference there-is be- 
tween a finite Circle,and an infinite ; ſeeing that this in {uch-man- 
ner changeth'irs being that it wholly loſeth' both its being,and 
powet of being; for we have already well comprehended, that 


_ there cannot be aifigned an infinite Circle 3 by which we may 


Unity participates 
of Infinity. 


conſequently know that there can be no infinite Sphere, or other 
Body, or figured Superficies. Now what ſhall we {ay to this Meta- 
morphoſis in paſſing from Finite to Infinite ? And why ſhould we 
tind greater repugnance, whilſt ſeeking Infinity 1n Numbers, we 
come to conclude it to bein the Unite ? And whilſt that breaking 


a Solid into many pieces, and purſuing ro-reduce if into very ſmall 


powder, it were relolved into its infinite Atomes, admitting no far- 
ther diviſion, why may we not fay that it 15 eturned i ito one ſole. 
Continuum, but perhaps fluid, as the Water, or Quickſilver, or 
other Metall melted? And do we not ſee. Stones liquificd into 
Glaſs, and Glal: it ſelf with much Fire to become more fluid than 
Water ? 

$a 6 x. Should we therefore thibk Fluids to be ſo called; lacs 
cauſe they are reſolved into their firſt, infinite, indivifble c com 


pounding parts ? 


Sa rv. I know not how to find a better anſwer to nofutvony cer- 
tain | 


19 in1't 
about ir[nat; KF IT y 


i Few as ofany, kind; 
a3. We ſee in, "p05 ror bank 
if we try .to:ad the like 
none of them ; bar, be 
it be nat by a. veſſel 
maac hollows Ac 
10g long mov 
ar. From this,[ th 
arts of Water,aoto,whis 
e(s canſiſtence thandnycthe 
Gence.ax all) are. vaſtlycdil i 


divitible ; nor know 1 how to ny re ot 


to break, and pound it to pow 
us ranſp: en 
buc yet Wiater:which:is. ground; 
bigheſt degree of DNiaphavcity, 
fortis jnt9 a ſmallec Pome 
tinue powder, and become nor fluid 


"Y og: a0 their 


than:any., 


fi y-ifercchat che 
reſolved; (finceit X i 
ca; ha . no. cout thi wh Indivifi 


Atomes: 


alſo, that ies: 


wich chit Ware, the (i 


by: gna- 


ile can make, yerchey con- 
nor do they liquiſic till the 


vilibles of the Fire, or of the Sun-heams 


heve, iota. their firſt and, SANEEEN 
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ont 1% 2 en  Hu'6 ne Lav allo ſcen thar Traft,: and peruſediir with much 

chiol Uſtorio. a delightiand wonder ;. and becaglc 1 formerly had' knowledpe of 

the Authors |]: wascoufirmed inthe pinion which 1 lad conceived 

of hink, that he was like yo prove one of the-principal Marhematr- 

_ cians of our Age; But: ogtutnibg to. the cadimirable'effiefts of che 

_ Such ar@anRg. Bk of Mor, L-35 wetbbelieve/thickich, and 

{s: viotent/an. operation CO ddd Motion;/or elſe that iris with! 

M ation, but extream ſwift 2: 1 7 tint v1  10tle 1 9007 

Barnings art per- $4'L b We ſqe other barniogs,.+ and mckings! tobe performed 
NP with 'M  and-with a moſt ſwift Motion'* Obſerve'the « 

TI 1% rations of Lightnings of Powder in- Min, 'agd iv” Perards, - 
_ and; in =P how: by. quickning” the flams' of Coles): mixe with 
grols and impytc vapours,' by! Bellows;\enoreaſeth>its force irs 

the melting of Metals : fo -thatii canfiotiſee how the-AQio of 
Light, albeit moſt pareccanbe withour Motiols, / and (char alſo ver 
L {waft. | " t YE 2411 C3 VO [ A Qt 7 934g! * 
Pn G ke: Buit-whazaid howi great t ought meta judjdthis Velo! 
city of the Lighc Js it haply Inflamtaneors,and donetntt vinoment}; 
ſane a of Motions, - "apap 3n Time ?-May'we Roy 
Qepnriniegt beaſlurcd what-it Sd 74g 03.28 Dito DER Is 
8! woy Quotidian experience: oulorke (expanſion'of Light to 
be Inſlautancovs;;it that ibehblding' a Cannon, leroff dr a-great 
diſtance, thi flaſhof the five, without interpaſition of titnezis tranſ+ 
mitted 16 our eye; but ſo is naxthe AIENOO Ile ear vntilty con- 
ſiderable time ares; 1) Diu! 206 Dm0q ©1447 
$4.6: "True, but; | pray you, avtiac doth this chvieddexpen 
meNe <pyince ;'bur galy{chis, tharutis Report-is longer imartiving at 
our Ear, than the Flaſh at our Eye ; but it aſſures me not,thacthe 
tran{miffion bf. the? Light: i rherefoce Inftantancous rathet thart in 
Timc, bi qnly moſt ſwift. Nordoth/fiich an obſervation conc 
qlude/more:than>thaviother, of fuck who fay, © thar as fobn avthe 
Suncometh co the Hbritob,its:Light artiveth at ourye :'for-whs 
ſhallalkure nie; thatits beampartive not at The aid. cerrn;a ſorerhey 
reach wo E614 11h); Fr * 13000 197" 
$.4 &x:: The ;gooncludedicy afidefia bloke obſervations of 
the like Nature; made me once think of fome other wayg whereby: 
we nay: without be aſcerrained whether the illutnit\acidin, 


IS. "that 


I 1 would kave rs perfous tak each Sem 
Light, which, by .bobding it ina:Lanthorn, Saks hs 7: 6 
may cover,and diſooetar plealuce by incer rol cit hand: 

Gght oficach odherandchat placing hemle [vs 3gaMn(] othier, 
fame few paces diſtande, they: may dy d 
and: occultation of thier Lights (ram: the Gplit each other: $6. 
thac wherione ſcetb theochers Light, he immedialy diſcloſe his. 
which correſpondence, afrer fame Relponſis mutually! re. Hp 

| become 9 axatly Inſtanrancous; that, witliout ſenſible variation 

at the diſcovery of the. one; the-other: —— tine! = 
pear to! he Goke of himthac difclor'd the fidlt+” Having" 
this praRtice at this {mall diftance;{cr us place the rwo pe wit 
two ſuch Lights at two or three miles diſtance ; and by a 
newing the fame. experiment ; Let them intenſely: 6blc rys if ithe 
Reſponſes of the diſcloſures, Nee pn Wh.) 1 foYow the fans 
chow which they did near hand : for if they keep the ſame pro- 
portion, it may be'with certainty (chodghicolchided, Ie the ex- 
panfion of Light 1 is Inſtantaneous ; bur 7 it mel i e t | 
a diſtabce:of three miles, which) imponeth Fife ng 


one, and return of the other, the y. woul ficiengly 
vable.” 'And jf this Experimen REO en | 


namely, at cight or. ren miles, tine ard ale the ThI*f 
the Obſervators accommodating ' 
where ne nig 


ſtance, tothe ©) eye at 
larg ge; ( rake 0s to be wy aproy by help ofche 
Teleſ copes before admired, and axed they may Y RY be 


diſcerned. - 


eres oa Frome bg awd forthe eſereyT.* 
ſemble iz:tachar Motion which veſee « flaſh wf Lig 


aſt thofe 'a umn iS Hh | 
po ure it is fome ſmall} <> dro & 


mination been made albit once,* raidoa 


i Ps 


member, is that Propoſition whi 


GALiLEus' his D (IOC: 


me that we could nat have diſtiogui hed its, 
Center of its flake,and extream Dilarari 


do we by degrees engage: our ſelves ? Am ng! nog _ 


Indivifibles, and Inihawt ancons Motions ; fo that we ben EVE 
able by a. thouſand Diſcourſes torecover the Shore? .- 

S.a 6 + They are things, indeed,very: diet, ro'our 

underſtanding, Behold Infinite, ſought amongſt Numbers;ſcemeth 


to determine in the Unite : From Indivifibles /ariſcth- -chings that 


are continually diviſible : Vacuity ſeems only: to: refide-indi 
mixt with Reptetion : and, in brief, theſe things ſo. change ithe 
nature of choſe underſtood by usz that. even the Ciroiaſirentarf 
a Circle becometh an- map notary 3 which,” if þ well re- 
you, Salaviatz, are to'mani- 
feſt.by Geometrical Demonſtration. Therefore, if you think fir, 
it would be yell, without any more bh. non to' _— it out 
to us. ';; 1 
SALLY: lam n-ready to Cs you in demonſtrang choculuing 
Problem for x your, fuller information. 


" $ p 
# #F 774 0 


; 


ih: 36. 1D: OPOSITION. 


A Right- Line being given, divided, ac cording't to an : 
 propirtion, into unequal parts, to de eferibe a G ircle,to 


the: (ircumference of which, at any point of the fame; 
myo Right-1-ines being 2 Hom from the terms of 


3 


the the grven Right Line, they may retain the lame 'pro- 
portion that theiparts of 'the ſard Line given have to 


one® mother, ſo" that thoſe be FANS which Hes 
— pag the Ja ame terms. ng 


T.the given Right-Line be A B, unequally divided 'aC= 

4 hel ing t0;any Proportian' in the poidt'C 1 it: 18 required to 

4 deſcribe a Ciscle atapy point. of, whole-Circumference'two 
Right Lines produced fromthe terms A and B,| concurtiog; have 
the ſame. proportion; to/cach other, that A B, hath toA:C/-ſo thax 
thoſe be Homologoug which depart from the ſame;term: Upon 


the ſents C, at the diſtance of| the leſſer part C B, leta:Circle be 


ſuppoſed tobe deſcribed; to the Circumference of which fromithe 
FM ; Acthe Righttline A D js made. a Tangent, and/indetermis 
aus pan 1 ed.towards E ;-and.let the /Contact be.i in'D;, and 
draw.a Line from-Q to D, which ſhall be perpendicularito A Ez 
angles BE be perpendiculaso B A, which produced, ſhall inter- 


{e&. ; 


ins hug. any Sond frm Sends ad EE... Sf 


FO Y 


meet with 'A Bin 
toht-lines F Ez and F Care! E ual : {6 
E C, we ſhall, in rhe - -- 
twoTriangles DEC, 
BEC;” have the two 
of che one, D: oy 


cc 
5 89nd page 
1D Ey abd 


to the- Circle  DB- 
and: the Biſes' DC, 
and C B, are 
equa: wherefore the 
two” en DEC, 
idcauke the An leB C E wanteth of beii 
BEC;/ and the Angle CEF, to 
-Anglt OED, thoſe"Supple- 
E; and! FE: G hall bee nal 
'and- Pi deſorbing 


enabling wi Lines that ſhall incerſe&t, departing 'from 
the terms A and B, ſhall be in proportion ro-cach other; iavare the 
two-patts AC; an&BC, which:before did:concur inthe point C. 
Thiwivmanifelt ifithe rwo that concur ot i & in the point E; 
thatis:A'Ey and B'E3-the- Angle E of the'Frianglei A E'B 


inche midft.by CE ; z ":{o'ithat as 'A-C'is'to CB;-fois AE 
co BE-''The ſame we-prove in'the rwo'A G;and B'Gz determined 
m:theppinc G. | Therefore being (by the Similitude: of the Tri- 

nglewAiÞE B ;andiEFB) chatzs A FivtoB Efols BFoF By 
thatis,-25 A PiveaF-C,ſo is C:bto FB: Soby Diviſionziw AC 
s:1& CE/(GchavigqgoF G )ifatisC Bro BE-;and the whole A B 
50the-whole BG,as the part C Bro theipareB F 7 andby:Com» 
poſition ;.a"A'G-50GBzfbir: CF wP/B;y abariig:az Fro 
FB, that is, a3:H WeoE B,an A'Cro CB; Which was tobe de- 
monſirated.'»>Apaing:Iet any zothet.Pointbe rakenin the Circums 
fcrence,as H; in which the two Lines A H and'B H'contur: __ 
like manner as before,- that 'az" A Cisto:CB, 'ſois A Ht BH. 
Continue H Buntill itinterſe& the Circumference in 1; and: draw - 


Hew infinite pornts * 


ave affigntd mm 4 
finite Line, 
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a Line joyaingl co F.,; And becauſ hat bers proved Ald 
reve A-Bis to B G,ſo:jsC.B to B F,the Refang 
equall to theReQangle:/G BG, thatip I BH; 2nd jherefares- 2s 
ABis toBH,.ſo isLB ro BF, and the Angles at: B are- equals 
Therefore AH is to HB, as1F, thatis EF, to F B, and as E 
to E B. 

I ſay moreover, that it 1s impoſſible, has the "a Shckchans 
this ſame proportion, departing from the terms A and B, ſhould 
meet in afiy point, cither within or without the: laid. Gircle ; Bore 
aſmucly as if it be poſlble that two Lines ſhould concubinghe 
point L, placed Ri? Av Jer them be A L, andB Lz andgontique 
LB to the Circnugfcrepce-in M and conjoyn M:to F: If therefore 
AL is\toBL, as A CtoBC,t at.is, as MF co F B,. we ſhall bave 
two Triang les ALB, and MF B, which about; the two Angles 
ALB and. M F B have their Sides proportional; their ypper Angles 
in the . poiftit Bequal, and the two remainipg Angles F M B and 
L A B lefs than Right Ang les ( for that the Right-angle :4t che 
point M hath for its Baſe = whole Diameted CG, - and-yotahe 
ſole part B F, andthe other at the point A is acme þy, reafas the 
Line A L:Homalogbus toA'C:is greater than BL Homalogoks x 10, 
BC) Thoreforc-the Triapgles: A BLy and MB F are like ;-; 9nd 
therefore-as; A B is'to BL,/10.is MB to BE5 Wherefare the 
ReQangle A B Þſlall be equall to the Refangle MB Li>Butche 
ReRangla. A B:Fhath been demonfirated to: de.equal totbat: of 
C BG: /FhartoreitheRrQangle MB L is GEO 00-08 
C B G,whichs anpoClible.:  Lherctote the Cancodrie-vicke 
caunor. fall without.che Circle. Andinljke manger it may ro de- 


monſtrated:that it cannat fall withion Therefore _ Coeacour: | 


ſesfall inthe Circuwference it (elf... TIES 
But.je1s:time that we xtturn taigive ſatisfafton | ro: the Ineqeat y 
of implicins, ſhewing him that the reſolving the Line into its'ih- 
nite. Points: is not. Ohly,'nat umpoſlible, /but tlatir hathyinicoa 
more difficulty than tg/diſtinguiſh'its quantitative-parts 43; peeſup» 
poting oncirhing ( notwithſtandidg/) which think, Sitrplicine; 
you will not-deny me;and that is has you will notrequieme 
co ſever 'tlie Points ape from another,; and ſhew. you thenyone+by 
one diſtinly;upon, has! paper i; far.Þ my (clfe ſhould be zcontenc, 
if witliour: enjoyning'ito pull the | faur or fixpartsof:a Line from 
eac another, you ſhould-but ſhew me its diviſions marked;iov at 
moſt a to Angles, framing .them into a Square, or ablexas 
gon 3c\therefore I perſwade my (elf, that for the preſent : 'y6u. will 
grant themi chen ſufficicatly, _ _— diſinguated. 161609; 
$1 ip«:b ſhall indeed.” 9119's 
-SAaLv: Now. if the inclining. of a Line to Angles, Combi 'Y 
therewith ſometimes a Square ſometimes 'an Oftagon, ſometimes | 


ee a 


Jehbedtobe urs 'Jato ies -Jiifilmice : outs, as well a that. | its four 

ares in fornilng/rhercof "a » Square, 'or into. its thouſand parts jn 

orming thereof a Mill-angular Figure ; by reaſon thar there wants 

not. mm'it any-'of: the Conditions found inthe Poligon of a thou- 
'6r of an-huadeed chouland Sides, - \Fhis-app 


its Sides) reg 15 one Spry Point den qe; Foeke hr ater 
therefore divided, and diftind from them, a0 leſs 'thap a Nie of 
tinals. And: as tho. Fg 


Rightilinc equalito ies Periniecer = fo-che. Cie, robe, 
ſack x Plane, ſeries or ampoupoo it, 


5n thete: emu xtreme Ts de-rpntent to 
yield evine, that'ndd6'of thoſe diviſions arecha ulrimace, 34 in- 
deed they be nory'fince thaticherd alwaics-ramains 
t only te be the ſt; 'which refolves ic inte} 
r6 Which- 'T yield we can never artain, 


ſolve all the ;nfiniee/partsaronewnly gs an.4 
onghe nc ot to be-Uebited yo 4 could perſyvade my. fall: they 


on repre opinion, ma eaſily be avoided, 
n of Indiviſidles. ' 
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 S1mr. 4 know not what the. Peripateticks _ fy,in.re nad o 
chat he Confiderations you bave propoſed would be; for. it) 
new unts them, and asſuch;itis requiſite. that! they be gxa- 

nined: and- it may bb; thac they:wbuld: find you anſwers, and 
ef Solutions, rounty:theſe knots,” which I, by reaſon of the 
want of time and ingenuity proportionate, Cannot for.che Hiritns 
reſolve. Therefore, | ſulpending-this/ particular for, this time, 
would gladly underſtand how © introduRion of, itheſe Foe 50 
bles facilitateth rhe kngwledge of Cbndevſations: aid Racefa- 
Aion, avoiding at the ſanie time a Face, and the Penctratjon:of 
Bodies. - IR 
$46 x: Lalſo much: long to andetſiand che ' Frog it beipg.to 

my Capacity fo obſcure # with this-prawsſo, that 1. be: nat cougen-: 
ed of hearing (as Simplicius ſaid but.even now ). the Rexlons. of 
Ariſtotle in confuration-of a Vacaxas, and conſequently. the Solg- 
tions which you brig, /as onghre bedone, whit: that you ad- 
mit what he denieth.” /- < 7 SOT "RE 
- Sarv. Þ GUI do bechebe'one and che aches Aud actorhe firſt 
it's neceffary; that like as in favour of: RacefaQion,: we makg vc of 
tho Line'defcribed:by the-lefice Circle bigges:than, its own, Cir- 
curnferenceqwhilſt it was moved at the Revolution of the greater ; . 
ſo for theunderſtanding of Condeaſation,we ſhall ſhew,how that, | 
at the tonverſion madeby the leſſer Circle, the greater, deſcriberh 
el Right-line- leſs than 776 Arey ag for. acheglcarer explicati- 
on of which,* ler us ſer-before ns he! can(ideratiag of, thay which 
befalls'in the Poligons:- to/a deſcription | like.pi sbat.other; {up-. 
pole co Hetdight abourtthe|-commen Center, which, let tþe 
A B C,and'/H1 K; with-the Pazallel-lines H O.Mand AB Czup- 
on which they are toimake their Beyolutions 3 and.the Angle b, -o 
the leſſer Poligon, reſting at a ſtays: turn the: ſaid/Poligon,ni] | 
time as IK fal:upon-rhe Parallel, :in which motion the;poms K. 
hall deſcriberhe Arch -K M; andthe Side K.1, ſhall unite wigh:ihe | 
part I' M'z while thisis in-doing, !ycu muſt oblerye; whas the Side 
C B of the' greater Poligon will-do,.;And begavſe. the Revolution 
is made upon cis Pali, the Line LB with its term B ſhall des 
ſcribe; tartiing backyard the ArdhBb; below the; Paralle;a.A, ſo 
that wheir leSide "KL ſhall fallnpgdothe Line M 1,.the: Line, B.C 
ſhall fail upon the'Line+b: c,1 advancing forwards; goly,, Foyer 
is the Lime B c,and reviving back :the: part ſubtended bythe Arch 
Bb, which epedthelie A» aud intending, to, contigyg 
ter the ſame mannobthe Revolugiod af he llefſerPoligon, yh 
deſcribe; and paſs uponits ParkHolya Line equa] to Its Ferns meters 
bur the greater: ſhall paſs a Livelaſ> chan us; Perimereg,, the quan 5 
tity of ſo many- of the, lines ''B b;a3:it.hath-iSides,.. wantipg,ong> 


and that ſame line ſhall 'be- veſymearTqyal tathat: deſi (exibed-by 
” the 
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occur as before, . that the '_ 


_ carry with it the point C, 
as it betell in the Poligons, 
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then, wichour the leaſt repag jance the. cauſt;is ſeen, w 
ter Poligon paſſeth 'or Work ny IT © \OEINg -CATTIEU WY TNE-.2E l - 
with ies Sides a greater Line than. that , paſſed by the leſgiz -thatis,: 
becauſe that one part of each of them fallechypon. its, next; coter-. 
minal and precedent. 4 3 ads ny hom A 


* 
2 Fg a xi l 2 
EF ET $ 
& þ 4 ME EX þ £4 Io 


| "C492 -*37 Tr; OE. 
But if we ſhould conſider the ewo Circles about the Center As; 


+ * 


. 
* 
F# + 4 
- Hah 


B, 
and the greater his in the _ © 
poinc C:3 here, in begin- 
ning to make the Revolu- 


tion of the lels,it ſhall not . 


Y -» 


-* 


paint B reſt for ſome time 
immoveable, ſo that the 
Line BC giving , back, 


which reſting fixed in the  _ 
point I till that the Side 

K 1 falliog upon the Line 
I'M, the Line I B carried 
back -B, the term of the 
Side C B, as farasb, by 
which means the Side B C. 

fell on b c,ſuper-pofing or 
reſting the part Bb upon Wo 

the Line B A.and adyancing forwards only the. part B c, cqual to 

I M, that 1s to one Side of the leſſer Poligon : /by which ſuperpoti« 

tions, which are the exceſſes of the greater Sides above the leſs,the 
advancements which remain equal to the Sides of the leſſer Poli- 

gon come to compole in 'the whole Reyolution the Right-live 

equal rq thattraced, and meaſured by' the leſſer Poligon.. But 1 cork  « 24. 
now, Iſay, that if we would apply this ſame diſcoucſe-to' the ef- gon of rhe 
tc& of the Circles, it will be requiſite to confels , that whereas the Mm Foy quantie* 
Sides of wharſoever Poligon are comprehended by. ſome Number, ve Sides, | 
the Sides of the Ciccle are infinite ; thoſe. are.quantitativo.and die 

viſible, thelc non-quantitative and Indivifible : the terms of the. 


_ Sides of a Poligon in the Revolution ſand till for ſoine time, that 


15, cach ſuch part of the time of anentire,Converfion,. 2s it is of 
the whole Pecimerter ; in the Circles likewiſe the ſtay of the terms | 
of its infinite Sides are momentary, for a Moment is ſuch part of a 4s Inftant or Me- 
limited Time, as a Point is of a Line, which containeth infinite of 
them; the regreſſions made by the Sides of the greater P 
not of the whole Side, but only of its exceſs above: 
F i 
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lefler, getting forwatds as much ſpace as the ſaid lefler'Side': -int 

Circles;the Point,or Side C in the inſtantancous reft of B recedethi 

as muchas 'is its exceſs above rhe Side B, advancing forward as 

much as the quantity'of rhe fameB: And in ſhorr, the tafinire 

indivifible Sides of the 'prearer Circle with their infinite indwiſible 

Regreſſions, made in the infinite inſtantaneous Raies of the'rnfi- 

nite tertiis-bf the infinire Sides of the lefſer Circle, and with their 

infinire Progreſles, equal 'to the infinite Sides of the ſaid: lefler 

Circle, they compoſe and meaſure a Line equall to thar deſctibed 

by the lefler Circle , containing in it ſelf infinite ſuperpolttious 
non-quantitative, which make a Conſtipation and Condenſation 

without any penctration of quantitative parts : which cannot be 

contrived to be done in the Line, divided: into-quantitative” parts, 

as is the Perimeter of any Poligon, which being diſtended *in a. 

Right-line at length, cannot be reduced to alefler length, wnlels 

the Sides fall upon and Penetrate one the orhier. This Conſtipati- 

on of parts non-quantitative, but infinice without Penetration'of 

quantitative parts, and the former DiſtraQion above declared of 

Rerefaftiom is the 1nfinite Indiviſibles by the interpofition of indiviſible Vacut- 
ay _— '»- ties, I believe, is the moſt that can be ſaid for the Condenſation 
by the nier:ofiron and RarefaQion of Bodics, without being driven to introduce Pe» 
f 'nfinue in4%- netration of Bodies, or quantitative Void Spaces. 'If there be any 

| Condenſation, «c- thing therein that pleaſeth'you, make uſe of it, if not, account it 
cord:ag to the *36- yain,and my diſcourſe alſo 3 and ſeck our ſome other explanation 
os. x {ro that may better ſatisfie your Judgment. Only theſe rewo words 
the Confliparion of by the way,let us remember that we are among Infinites,and In- 

pete sf iviibles TT Kerns, 

$a 0 x. Thar the'Conceit is ingenious, and tomy cares wholly 

new, and ſtrange, |'freely'confeſs; but whether or no Nature pro- 

ceed in this order, Fknow not how to reſolve ; Truth is, that till 

fuch cime as' 1 hear fomething that may betrer ſatisfie me, char I 

may not ſtand ſilent, I will adhere to this. But haply Simplicins 

may have fomwhatr, which I have not yet mer with, to explicate 
the explication, which is produced by Philoſophers in ſo abſtruce 
4 matter; for, indeedywhat I have hitherto read about Condenſa- 
tion, is 20 me ſo denſe, and that of RarefaGtion ſo ſubtill, that 
my weak fight neither penetrates rhe one, nor comprehends the- 
S1Hy. lamfull of confufion, and find great Rubbs in the one 
path, andin the other, 'and more particularly in this new'one : for 
according to this Rule, an Ounce of Gold might be rarefied and 
drawn forth into a Maſs bigger than the whole Earth, and the 
whole Earth condenſcd and reduced into a leſs Maſs than a Nut 4 
which I neither believe, nor think that you' your Telf do believe : 
and the Confiderations and Demonſtrations by you hitherto de- 
bs = livered, 
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Daal. 1. :& M OTION. \ 03 43 ..Y 
livered, as they are chings Mathematical, abltta and'ſeparate , 
from Senſible Mattersl believe, that when they come to. be apply- 
ed to Matters Phytical and Natural,they will not cxactyainygey" 
with theſe Rules. 
SaLv. lt is not in my power, nor, as I believe, do you deſire 
chatI ſhould make that viſible gg is inviſible ; bur 4 to ſuch 
things as may be comprehended by our Senſes, in regard chatyou _, Foy 
have wht To = do we not lee an Ns EXte! a ro opti 6 Lil jd 
be made of its parts 1 biiow not whether you may have ſeen the forth and di/grofe 
Method that Wyer-drawers obſerve in diſgrofſing Gold Wyer: ſed immenſly. 
which in reality is not Gold , fave only ia the Superkicies, for the 
intetnal ſabſtance- is Silver ; and che way of dil "ITY "i 
They take a Cylinder, or, if you will, [ngot of Gilvet, about 
a yard long, and abour three or four * Iriches chick, ad: this Y » Or Thomb- 3 
gild « vr over-lay with Leaves of beaten Gold, which, you' knbw, breadrhs, YN 
13 {0 thin that the Wind will blow itro and Again, and of theſe 3 
Leaves they lay vn eight or teny and no mote. © $6 fo6hAgit is 3 


gilded, they begin ro draw it forth with extraordinary foe,” ma- 


king it-to pals rhofow the hole of the Drawing Iron, add then 
reirerate this forceable ag gr again and apain thorow holes 
ſuccellively narrower, fo that, ater ſeyeral of theſe diſgroſmencs, | 
chey bring it to the ſmalheſs of- the haic of a'womans head, if not 
ſmaller, and yer ir Rtill continueth gilded in its Saperficies or our« 
fide : Now | leave you to conſider to'what a 'finenefs and diſtegſi- 
otr the ſabſtance of the Gold is broaghe. 

$1 v.''1 do not ſct how it can/be inferred from this Expi 
ment, that there may be a diſgroſment of the a of the ( Y 
fafficient ro effe& thoſe wonders which you ſpeak of : Furſt, For 
that the firſt gilding was with ten Leaves of Gold, which make a 
conſiderable thickneſs : Secondly, hpwbeit in the extenſion and 
diſproſment that Silver encreaſeth in length} it yet with: _dimi- 

niſherh ſo much inthicknels, that compenſating the one dimenſi- 
on with the other, the Saperſicits doth tier fo enlarge, as that for 
overlaying the Silyer with Gold, the ſaid Goldinted to be reduced 
to a greater thinneſs than that of ire firſt Leaves, 

Sa v. You much depeive your ſelf, 'Simjils 
creaſe of the Superficies is Sabdaple to the ex ra, 4s 
| could Geometrically deinonftrate to you. © - 

Sacr. I befeech you, both'in the behalf: 'of i ſl," *kd of 
Simplicius, to favor us with that Dem6hſtrac A \Tipbe you | 
ehink that we can com endir. © ) 200047216 

S a tv. I' will ſce'whether 1 can, thus | 
it to mind. fr is xveogs manifeſt, that rhae' 
der of Silver, a and the Wyer diſtended to ſo 
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GaLILEusS his DIALOGuEs 
if I ſhall ſhew you what proportion the Superficies.of equall Cy- 


linders have to-one another, we ſhall obtain our defire. I  rarvl 
fore, that | 


—_— 


PROPOSITION. 


The Superficies of Equal Cylinders, their Baſes being, 
ſubſtratted, are to one another in / ubduple proportion 


of their lengths. 
T and CD : and let the Line E be a Mean-proportional 
between them. I ſay, the Superticies of the Cylinder A B, 
the Baſes ſubſtracted, hath the ſame proportion to the Superficies 
of the Cylinder C D, the Baſes in like manner ſubſtrated; asthe 
Line A B hath to the Line E, whichis ſubduple of the proportion: 
of AB toC D. Cutthe part of the Cylinder A B in F,and let the 
mY btA Fbee qual-to C D : And becauſe the Baſes of equal Cy-/ 
linders, YON y peer to their heights, the Circle, Baſe of 
_. ; the Cylinder CD, to the Circle, Baſe of the 
F Cylinder AB, ſhall be as the heightB A to 
T=\ >” DC: And. beckaſa Circles are to one ano= 
146 | | |. ;|ther as the Squares. of their Diameters, the 
ſaid Squares ſhall have the ſamc proportion, 
1azÞ 4.1:1-:- 7 that BAkathto CD: But asBA;: is'ro 
: ka 4:[ie CD, fo is the Square B A to the Square of 
10 [35 E : Therefore thoſe four Squares are Pro- 
4:15 + 1... - Portionals: And therefore thetr Sides ſhall 
4-1 + -: | be Proportionals. And as the LineA Bis to 
Us = ' E, {01s the Diameter of the Circle C to the. 
RR OO _ | Diameter of the Circle A: But as ate the 
.;{... . Diameters, ſo are the Circumferences; and 
as Are ethe pi nan ern ſo likewile are the Superfictes of C ylin- 
ders equal in Height, Therefore as the Line A Bis toE, fo is the 
Superficies'of the Qylinder C D. to the Superticies of che Cylinder 
A F;, Becauſe.thexefore the height A F to the: height A B,is as the 
Superficies A F to the Syperficies AB: And as is the height A B 
to the. Line E,16.,15 the Superficies. C D. to the Superticies A F : 
Ty reface by Perturbation of. Proportion, as the height A Fs to 
0 is the Superficies C D to the Superficies A B: And, by Con- 


Ake two equall Cylinders, the heights of which let be A B, 


des es of the Cylinder AB is tothe Superficies 
of the Colne CD, 0 is the Line Eto the Line A F; that is, to 


the Line CD: oras A Bro E: Whichisin ſubduple proportion 
of 4 A Bro | D: Which is thatwhich Wa 6 to be proved. 


Now. 
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Now if we apply this, that hach been demonſritell 0..oup.. 
purpoſe 3 preſuppoſing that that ſame Cylinder of Silver, that whs! 
1ded whilſt it was no morethan half a yard long, and four or five 
Inches thick, being diſg roſſed to the finene(s of an hair, is prolon- 
d unto the pho of twenry thouſand yards ( for its length 
would be much greater ) we ſhall findits Superfictes augmented 
co two hundred rimes its former greatneſs: and conlequently,thoſe 
Leaves of Gold; which'were'laidion ren in number, being diſten- 
ded on a Superficies ewo haridrefl cimes bigger, aſlure ps-that the 
Gold which coveteth the Supeificres of the ſo many; yarteof Wyer 
is left of no grearer-thicknels than the twentieth part fa Leaf of 
ordinary Beaten-Gold. Confider,nowghow gfeat irs thihneſs is, and 
whether' it is Poffible to imapive it dotie without an immenſe di- 
ſterrtion of its 'paits:: and”whether rhis ſeqm to youl an Experi- 
ment, that rendeth likewiſe: rowardsa tom ak gf infinite In- 
diviſi bles i in Ph) ſica}-Matters: Howbeit ther wane ' not $ther more 
ſtrong and neceſſary pro ofsiof the fame.1 WS 
S4's & The PC nobfnndels ſeeinerti;ro me ſo i 1ngenuous, that 
although it ſhould not be oh force eg rin to prove e that firſt orga 
for which it was Þr' 2! Yet 
makes it out ): yer 


 {pentwhich eK bees ey 


Salty. In regard I ſee, that you are fo well pleaſed withehde, 


Geometrical De rations} which. -pto. 
fir,I'will give you the fellow to this," which. beechamotens cue 
riousQueſtion.-- In the former ve" have'thar whick:liapherh in; , 
Cylinders thar-are tquall, but of diffcdemt:hei hcs:os kngehs:c.6 

will be tonvenientythat you a}ſochear rhat-whichoccurrech in - 
lindsts equal in Supbrficies but un ual. in-beights's wy aeaning: | 
alwaies is, in thoſe Superficies only. chat; cncompaſs.chem/ about. 
that is, not  compretiending ne vo o Baſer/ſuperiour ro 
I My therefore ae 21 $3 09414 | 


aa k:CHITC ; 


\ #4 & wt <» s 


p ROPYSITL ON.. 


Upon CMlindeys, the Supbrficie 
inz/ bſlratted are equal, have the N! ve. Þt 
 Toone anther as their "Deights Reviprotll rate. 


#3 e 4 ld > &$* _ "| FE: {3 


E T the Superficie of the- two 
equall; bur'the height 6 this ©: : 
the other: 'A'B. "Hay, x - linder 
ſame p Proportion to'the'C "CF; | chis. he heighe. CD! 
to AB, Becauſe therefore tlic' Superficies'CF-4s Nequil to the 


| Yyperſicies 


whe KR, SEEN 21 Wha. ugg: < Pars, + wa ” __ doo du _— _”_ ye 
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Of Corn-ſacks 
wit a Board at 
the Pat made 


but different in 
beight , which are 
the more capa- MA 
floff. © 


* Or Sacking. 


* Bugnola , any 
Veſlel made o 


Rushesor Wick- 
er, 


ths 
if they were ual , its Superficies , by the laſt Propoficion would 
= by | be greater than the Superficies A E, and 


of the ſame Staffe, ispollib k claithio {amb prece 
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GaLtEus his DIaLOGUEs : 
AE , the Cylinder C F ſhall be lefſethan AE: For 


much the more, if che ſaid Cylinder C F 
|  V}- weregreaterthan AE. Let the Cylinder 
| {1-40 grep os equal to AE : There» 
| fore hays Sep Propoſition , the 

Superficies the Cylinder 1 D. ſhall be 


| (| 
=y 
” 


:., AB. But the Superficies AE being b 

| Suppolſition —_— CFandID, ; 
1 ving the ſame. ptoportion to C F thar the 
] . beight LF bath to CD:T 
© CD is the; Mean-Proportional, berween 
IF and AB. Moreoyer,, the Cylindee 

I'D being equal to the Cylinder AE, 
r: they ſhall both have the ſame proporti- 


| tothe Mean- ctional betwixt 1 F & 


: ;ba 0-the. Cylinder CF : Bur IDs to. 


CF, as ra height 1xiwcD: Therefore, the Clogs: AE 
ſhall have the ſame pnopertion tothe Cy linder CF, the li 

I Fhathto CD3 ntay har C DhachtoAB: Which wascate 
pelo: 1 147 ©: 


From benaris'colleGied; thi Cauſe of an Accident , which, the 


Vulgar do:nothearlien td-without./admigation ;, and it is, hay, it 


anothir, if aSackþe.' made 'tliefkof. to hold Corn , as the uſual 
majnet is, witha.Bdardac the kpttom ,, will hold more, making 
aſe of the lefler bieadthof the-Gloth;, for.the height of the Sack, 


and withtheother eacompailing 'the Board at. the botrom 4 than if 
ir:be madetup. the othar)way..t/ y 9 tor Example, the Cloth were. 


one way fix foot, and the other way twelve ,.it will bold: more, 
when with the length of twelve one encompaſſerh the Board at the 
bottom , the Sack being ſix foot high, than uf it encompaſlcd a 
bottom of fix foot, having twelve tor its height. Now, by what 


hathi\been demodſtrared , there. is added. ro the Knowledge in ge- 


neral that it holds more, that way than this , the Specifick , and 


particul* Knowledge'df how much'it holdech more : | which is, 
That ir will hold moreiv proportion asit is lower.z . and leſſer , as 
it is higher. And thus in the meaſures afore taken, the Cloth be- 
ing twiceas lang as broad, when ity ſewed the lengh-waysi it will 
hold bur 
having a Mat to inake a *Frale or Backer ewenty 'five foot. long, 


ad ſuppoſe ſeven broad ;, made up he; Jong-way it will hold but 


onely {cvewof thoſe meaſure whereof the other way it will hold 
five and'twenty. SAGR- 


[T| to the Superficies A E , as the height LF 


of *Clochybeing logger one way than. 


half ſo much. as it will do.che other way- And likewiſe 
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SaGK And thus 
caver new Notions 7h 


with Uriliey., Bac in he oa pai 
really believe , that — inch as are altogether void « 
my of Geometry , the auld tive be found vary ry 

, but at the lt doth would: not © be miſthken /;,\ nv\onder 
7 6. thoſe Bodics;that are. Sona ki 
ſhould for likewile be in every teſpe& equal ; ike as 1 


co the fame errour,, ſpeaki op of "the Y 
s out, of the a . of faycral 
ooNn asthey 


mining » :25 it Annny fa 
Cities, che _ "have obtained cheir deſire re 1o 
know the ſpace: of ce Cirns fot wp thab'bas uit 
may. be equal. to. Another ..'and..ytt the p foureney by: this 
mich farger than the place of that : which befalleth not. on 
irregular Superficies, but in the \regular "amongſt wg thoſe 


of. On eras oo moe. j cies, thas dhe be 
ſo that that W In ie ,. the ck , 49.be Inga Po ec 


whit F remember, thar | with paaticulas debghs fave 5 rh 
hea | Rachpd _ of onab a: jad 91 'whth 
| : makes: 0D GOES 1: 

AL v. It is moſt certain; and having likewiſe right apon 
that very place, it gave me occafion to inveſtigate , how it may 
with one fole Demonſtration be concluded, that the Circle is 
greater than all the reſt of regular Ifoperemitral Figures , and of 
others, thoſe of more Sides bigger than thoſe of fewer. 

Sac. AndI that take great pleaſure in certain feleQ and no» 
wile-trivial Demonſtrations, entreat you with all importunity to 
make me a partaker therein. 

S a1.v. I ſhall diſpatch the ſame; in few words, demonſtrating 
the following TRE, mely 5 


ichin..ec we, We”, 


dS -— 4 x1 
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Pp R OP O S$1TIOK. 
The Cirdle i is a MeanP, "oportional berwixt tity tWo 
Regular Homozeneal Poligons , one of Which, 6.cir- 
cume cribed about it , and the other Tſoperimetral to 
' it + Moreover, it being leſſe than allthe circumſcri- 
bed , it n,0n the comrar y-bigger than all the Toperi- 
metral. And, again of the circumſcribed, thoſe that 
have more angles are lefſer than' thoſe that have 
fewer ; and on the other. fide of thel fe 0pe! iiegr al, 
thoſe of more. angles are; bigger. u. 


F the-two like Poligons A'and B , let A be artſerbe 

» about the Circle A, andlet the otherB;, be libperime 

tral to the ſaid Circle : - Ifay, that the Circleis f 'Mezn- 

| zonal betwixtthem.- For that "(having drawn the'Semidi- 
ameter A C) the Circle being equal to ge ener Trian- 

| gle} of _ Sides rh a the Right Mn the « one is equal 


} F—. Pp - TS 


to the Semidiameter A C,, and the other to. the Circumfterence : 
And likewiſe the Poligon A being equal to the right angled Fri- 
angle, that about the right angle hath one of its Sides equal co 
the ſaid right line AC, and the other to the Perimeter of the faid 
Poligon : It is manifeſt, that the circumſcribed Poligon bath the 
ſame proportion to the Circle , that its Perimeter hath co the Cir- 
 cumference of the ſaid Crcke 7 ; that is, to the Perimeter of the 
Poligon B, whichis ſuppoſed equal to the ſaid Circumference : 

But the Poligon A hath a proportion to the Poligon B , double to 
that of its Perimeter , to the Perimeter of B (they being like Fi- 
gures :) Therefore the Circle A is the Mean-proportional be: 
tween the two Poligons A and B, And the Poligon A being 
bigger than the Circle A , it is manifeſt that the ſaid Circle 
A is bigger than the Poligon B, its Iſoperimetral, and conſe- 
quent! y the greateſt of all Regular Poligons that are Iſoperimetral 
ro 
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to it. Asto the other. particular s that is. to prove; :thatiof the = 
Poligons circumſcribed about the ſanke;Cirtle-;:that ' of fewer | 
Sides is bigger than that of mote-Sidesz but:that,on the:contrary;of 
the Loperimetral Poligons, that of more Sides is bigger than that 
Center Bs O, and Semidiameter O'A/, let therei be a Fangent 
AD, andin ir let it be ſuppoſed, for example, rhat A D is the 
half of the Side-of the Pentagan circumſcribed, and A'C the half 
ok the Side of the. Heptagon/, and draw. the right licves OG C, 
and OFD; andonthe Center, at the diſtance O C, draw the 
Arch E C I : And becauſe the Triangle DOC is greater than the 
Segtor E O C.,; and; the: Setor C Ol greater than the Triangle 
COA ;. the Triangle D Q'C' ſhall have greater proportion to 
the Triangle C O Azthan'the Secor E O C, to the Secant COR, 
that is, than the Secant FOG to the Secant G QA. ' And, by 
Compoſition, Permutation of Proportion, : the Triangle D O A 
ſhall have greater proportion toithe Secant F O A , 'than the Fri- 
angle © O A to the SecantGO A: And cen Triangles DO A 
thall have greater proportion to ten Secants' F O A, than four- 
teen; Triangles C OA to fourteen Sectors GOA: That is the 
cixcumicribed Pentagon ſhall have greater proportion to the Cir- 
de; than hath the Heptagon : And therefore the Pentagon ſhall 
| be greater than the Heptagon. | Let us now. ſuppoſe an Hep- 
:agon and-a Pentagon Ioperimetral to the ſame Circle.': Lay, that 
the Heptagon is bigger than the Pentagon. For that the aid Cir- 
_ cle being the Mean'proportional between the Sx he circum» 
{cribed and the Pentagon its Ifoperimetral, and likewiſe the Mean 
between the Circumſcribed and Kopertmetral Heptagon :; It ha- 
ving been proved that. the Cixcum(cribed Pentagon is greater then 
the Circuinicribed Heptagou , the laid Pentagon ſhall have greater . 
proportion te the Cirgle', than the Hepragon : 'thatis, the Circle 4 
ſhall have greater proportion to its Iſopernnetral Pentagon , than Y 
to its Hoperimetral Heptagon : Therefore the Pentagon is lefler 
"i By lioperumetral Heptagon, Which was to be demon- 
rate 
S4aGk- Amoſt ingenious Demonſtration, and very acute. But 
= whither are we run-o ingulph/our ſelves! in Geometry , when as 
we were about to conſider the Difficulties propoſed by Simeple- 
c1#5 ,\ which indeed are very conſiderable, and jn particular,that 
of Condenſation; isin my opinion, very abitruce. 


I 4 LV: It Condenſation and RarefaQiow are oppolite Motions, 
| where there is ſeen an immenſe RarefaGion , one cannot deny an 
| extraordioary Condenfation: bur immenſe RarefaQions', and, 
which: encreaſerh the wonder ,” almoſt Momentary , weſee every 

. Cay : for what a boundleiſe Rarefation is that of a Jietle quan- 
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Kwefaltimn im. tity of Gunpowder reſolved into a vaſt maſſe of Fire > And wint, 
menſe + that of beyond this, the (1 could almoſt ſay) indererminate Expanſion 
ISS of its Light ? And if that Fire and this Lighr ſhould reunite roge- 
waſs of Fire, ther , which yet is no impoſſibility, in regard, that atthe firſt 
they lay inthat little room, what a Condenſation would'this be? 
If you ſtudy for them, you-will find hundreds of ſuch RaretaQi- 
ons, which are much more readily obſerved, than Condenfari- 
ons : for Denſe matrers 'are more- tractable, avd ſubjze&: ro our 
Senſes. For we can eaſily order Wood at pleaſure, and we ſee 
it reſolved into Fire, | and into Light, but we'do nor in the/ſame 
manner ſee the-Fire and the Lighr Condenſe ro the making of 
Wood : Weſee Fruits, Flowers,: and many other {lid matters 
reſolved ina great meaſure into. Odors, but we do not after-the 
ſame manner ſee the odoriferous Aromes concurre to the conſtiru- 
tion of the Oderate Solids; but where Senſible Obſervation is 
wanting, we are to ſupply it with Reaſon, which will ſuffice to 
make us apprehenſive, no lefſe of the Motion+to the RarefaQtion 
and reſojution of Solids, than, to the Condenſation of race and 
moſt tenuous Subſtances. Moreover, we queſtion how-to effeR_ 
the Condenſation and RarefaQtion of the Bodies which may be 
rarefied and condenſed , ſtudying in what manner it may-beidone 
without introducing of a Vacuum , and Penetration of-:Bodies ; 
which doth not hinder , but that in Nature there may be. macters 
which admit no ſuck accidents, and conſequently doinoriallow 
roome for thoſe things which you phraſe inconvenievt and im- 
poſlible. And laſtly, Simplicizs, I have on the: the ſcore of fatis- 
tying you, and thole Philoſophers that hold with you , taken 
lome pains in conſidering how Condenſation and RarefaQtion 
may be underſtood to be performed without admitting Penetra - 
tion of Bodies, and introducing the Void Spaces called V acuities, 
Effe&s which you deny and abhorre : for it you would but grant 
them, 1 would no longer fo reſolutely contradi& you. There- 
tore either admit thele Inconveniences, or accept of 'my Spe- 
culations, or elſe finde out others more conducing to the 
purpole. ET 
Sacr. As to the denying of Penetration, I am wholly of opi- 
nion with the Peripatetick P hilotophers ; as to thatof a Vacuum, 
I would ſee the Demonſtration of Ar:ſftotle thorowly examined, 
wherewith he oppoſeth the ſame , and what you, Salviatus, will 
anſwer to it. Simplicizs ſhall do me the favour punQually to 
recite the proof of the Philoſopher ; and you, Salwiatzs, to an. 


v . 


| | | b SP. 
S1MmP. Ariſtotle, as neer as | can remember, breaks out againſt 
certain of the Ancients, who introduced Vacuity , as-neceſlary 

_ to Motion, ſaying, that this without that could not beieffecged,;. 
: to 
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K Arviftails making 
contrary,the effefting 
on-of: Fcenwgures +: | 
Spoons; -or6:KE | & Mi 
moved:in thei ame iMedeay Lab thoage — ad b 
Moveable :movedinyſeveral-Meniziar s. As tothe firſt p[lie-fuppv:. wo 
ſcthi-that Moveablesd different i6iGravicyr 1movyeiamithe fame 2 
Medium with-unqquab! Veloditees:., whichi ; bear. roj;tagh Rr 
ſame;proportiogastheir Gravicies: 1o that; for example) Mover: 
able ten-cimes heavier: than anocher;; movithy 2 times mode ſwilkd 
ly. 4n:the-other Puſtion!heiaffumcs 4/;thant [ Velactty:of the; 
fame Moveable indifferent Medizm's arg in Rexiprocalinorthan of 
the" chickneſſe or. Denfity ofthe ſaid Modakm' £:::ſo that; luppo- 
fing66 gr- that the Crallicullecf the!Wateriwas ten: tides as great 
as.thav of the Air; be. will have. the: Velogury- in-the: Air: to; be” 
ten times moreithanithe Velacity withi: Wager: And from this fe, 
cond Aſſumption he draweth his Demonſtration inithis; manner 
Becauſe ithe: toriuity-of :Yaokbarainbagely Siurpallethiche carpu- 
lence ,- thonghineveo ſo-ſubtal i of abyip! »Riglerci Medi- 
un: ,\\cvery Moveable thar.incheReplete Medline: moveth acert 
caia ſpace inaccrtdin time hna:Fanme would: palla:thaſams 
in an inſtant: But to make:aMiqtionl inamrigftant s.ampoliible.: 
| Therefore to ——— en o Þ gy theaccompt: of. [Mdtion 4s in- 
pothble... s oli1w32dk 20 3 < bos: .ol oefeigs hind fe 

SALV. The Jajjtnenoageniy Ever a" BREFad had 15; Ariſtotle's 4rg- 
againſt thoſe who: would make: a. /acunm; neceſarpro. Motion ji bet et 4 
but if L ſhall admit of the! Argament/ as/ concludent,.grantirig hominem. 
withal; that in Vacuity there would be noiMotion-z:1yct the -Polt- 
tion of Vacuity: taken ablolacely ,- and- riot av-aclation to Motion; 
15 not- thereby overthrown.: Butito cell you-what thoſe: Ancients; 
peradventure, might anſwer, that ſo we may the better diſcover 
how far the Demouſtration of Ariſtotle holds good ,; methinks that 
one: might _ his Afſumprions, denying them both. | -And As 
ro the tirſt : I -greatly doubt that Ariſtotle never ented 
how true it is, that: two ſtones, one temtitnes heavier: than: the 0- 
ther ; let fall inthe ſame inſtant froman heightz v. gr. of -an hunt 
dred:yards , were:lo different their Velocity, that upon-the 
arrivab of che 'greatet to theigraund ;.the others was! Found not to 3 
have. deſcended ſo much as ten yards. 3 

Si w y.- Why, it may be feendby; his own wards; that UOES"%A | ; 
ſerhhe had madethe A j "fog be faith:;; [He ſeertbe more 
grave ] now that Seeing _—_— that he had ne the- Gapords 
meaty 211 44©£ yam 835 cqg1u} 2316 ' 

Sai Rk Burl, Simplicins, Has have hads RE ns doaſ- 
Wet that -Gannon _ weighetlh: one hundred, xrwo 


H 2  hun- 


5 

+. 
eos 

ET: %Z 


GCIRES 


. that before, which moved .with ei 
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hundr Land more og 4: mikeriog Pome aniprehe aw; Þ 
pe gn gry ok rh | 
and — Demonſtrations cleerly prove, that Or tru 
oveable more grave /moveth: mote; {wiftly: than; ancthinleSe 
"x confining our meaning Rill to:Movcables of 'the ame Mat- 
tex ; and; inſhort, to:thole of which Ariftezle ſpeaketh. For tell 
me, $implicizs whether 'you admit ; that to/every- cadent: —_ 
Body there belongeth by-naturei one. determinate Veloaty ;, fo 
a5 that it cannot be od or diminiſhed 1n.it withour uſing vi 
olence roit, or impoſing ſome impediment tipog.it?. 
$1 + It cannot be doubred;;| but that the ſame Moreablein 
the ſame Medinm hath one eſtabliſhed and by- nature-determinate 
Velocity:;: which cannot be increaſed), unleſſe with new Impetas 
conferred og it, or. diminiſhed " fave onely bye lame pc 
that retards/it. 1) 
$ « 1 v./ If itherefore odedems Mavtabless aka acatead Velo» 
citics of whicti were untqual 4 is is manifeſt, thar if we joynedthe 
flower withthe-{wiftes , this would. be in part»retarded by the 
flower , 'andthat in part accelerated by the other more TGA Do 
Not You 'Concur with: mem this opi mon? _ 1 
$1054 /bthink thavie .undoubtedly ſoro ſucceed. | | 
Saitv. Butif this be ſo, and > it be likewiſe true that a greag 
Stone.moveth with uppoſc) eight degrees of Yeloaty , and alcl- 


ſer with fewey,, | then joyning them both cogerher, the compound 


af them will Yr Velocity :Jeffe than eight Degrees : But 
the two Stones joyned-togethirr make one Stone: greater! :than 
hrdegrees of Velocity : There- 
fore this greater Srone moverh leſle ſwiftly than the lefſer , which 
is contrarp110-your Suppoſition. ' You ſce therefore, that from the 
fuppoling that the more grave Moveable moveth more fwitly 
than the lefle rave; 'I prove unto you that the more grave mo« 
veth lefle qwittly. 

$1wy. I find my ſelf at aloſle , for the truth is, that the lef- 
ſer None being zoyned to the greater, weight is added unto it,and 


woighry;being added rot, I cannot fee why there ſhould not 'Ve- 
locity be added to it, of at leaſt why it ſhould be diminiſhed 


in it. 
Sa i v. Here you run into: another errour , Simplicin p for it 
15 nor truc, that thar fame lefles tows encibaieeh the whighs of 
the greater. - 
Si v. Oh wonderful ! this quite Curpaſſeth my approkenfies. 
Sauv. Notatall., if you with but ſtay till Lhave diſcoxered 
te you the Equivokes, of which you are:in doubt; Therefore 


you 


che Heonþſhall weighz>bay if ] 
tied tothe) Heitip triman-Highp! _ 
its Morigniy/ior: bY So pdwbliromhavin beth terapwine ge 
idjg i in part) Fed cab Mochcee ded wy ru 
will appoſeqbe iMotiowthar' rhes weight wouldanak 
upon purbacks z br ifowe-fhoujd det born 
ENT e Bollwould Shodtatiy detent av 
manner \ivill youthat Tdognalevios 'upots ui ?>1Do nor Jouſos 
thac chib would be's wounding ivhe wich:k Lak char rugotths 
bio you , with as mack br: murte>dperd tha! > lard 
Ybumay concluds therefore rliaviache/free nd turd) fall ; the 
leſſer Stomtxdoth uerbear upbniche green undruſey indy dech 
not encreaſe their ian , asitdothin Reſt. dofrl 
$189. iBut wharf the (reyor widputupon the teller 2 FE 
_ vivl :1bt would <ntreaſe:rhiefnr weighs] inrdade ts Mario wire 
more {wift z bur nt hachbeen/alrekdyioogrigded:,; thaciniedſe ch 
leffer ſhould: be: more: ſlow it woold: in purkwerard the Vekiry of 
the grearrl, fochwdhure Gompgund would knuve lefſe-&witrly; : 
being greater than the other, whithis oatiry os) tw ucoprh: 2 
on ::/Letus concludertherehore that great 'Movenb and 1ike- 2 
wiſe little 5 is. thous Ppeniticat ara A, ? move with like Y 


- v4 


me ot - = 

Sum y-: Your: difcatieſt = is full bf ingenirys- yet nvittalls | A 
it is- hard to--conctive that - os Sug ani ſhould move ab F 
{wiftly as a Cation-baullec-// : je] 


84a v. You maya ya grain of: Sarid: as- faſt zs + Milliſtone, 
I would not have./you; ' Shmphithbtzies do as ſome orhersate wonk 
to do, and diverting} the diſcourſe from the'ptincipal deſign,''fa+ 
ſen upon ſome one ſaying df-mine ths may-Want ati hajes-breadth 
of the truth',/ and ader this heiyhide a def6&'of anorher mai! ts 
big as. the Cableof a Skip. ' Ariftovle ſaith 3a Ball of Iron vFan 
hundred poundsweight falling,from-an heigh wan hanndred'ys 
commeth tothe grout before that one of 6he pound is deſcended 
one ſole yard: 'Þ ſay har they arriveat the eafth bothin thieCiike 
rae; : | Y ou find,” that the bigger 'dnticip! chetel 
that is to ſay / that'when rhe gre: | 
cher i diſtant frdaIt two inchet 
theſe two' inches:the ninety n angled of {aft ; ey 
onely romy ſmall erroasy palſy over'in flencethe other! 
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£S 
7 
bh, i 


bh hos 1EuShis(DIaLoGuEs 1 {1 3 
at at Movcables of different Qravities in = 


tte Weights 30and mcntiplizethe it: by; 
EEE iheolakee wayoentr cheques and-abſolure :efteR&: 
of 'Wright, omirtingthe-other'Conſiderations/as well of Figures, . 
as of the niiuurci Morions ,.vhich things recciye great akrecation 
from; tho:\Medinm:, hich. alrereth the fimple effe&! of: the'ſole 
Gravity-3: what we ſcc Gold;that is heavier :thah:any. other” 
matter; beingreduced into. a veryithin Leaf, Fes goflyingito'and: 
again:thraiigh thei Afr; - theulike: do Stones! mines. to2 very. __ — 
Powder. Butif:you would maintain the Lonjwerlal Propoſition , i 
1s requiſite that: y Hol ſhew the proportion-ofi the Velocities'to = 
obſerved in; all rat Bodics , andthat a Stone of. rweaty: pounds 
moveth ten times ſwifter: thanione-of two ; :which,[ tell you; is: 
Galſe:, and that falluig from av.height of fifty ar an hundred yards, 
they come to the, ground.n che-{ame nſtangcri z£ 05 \, po7 01012: 
- \S1 vir; [Perhaps-in very great ;heights ofciT houſands of yards 
tha would happen, which is nt; ſcen tocoxcur in! thele leiler. 
beights. '* 112 60H It WWE 11-2121 SI9TDAD 7+ 

Sa Fv. If this amks: Meaning, of drifteth » Yau. ack ins 
volved; him in anotber; Exctour.; which. will: be: foundia Lie ; for 
there being no ſubb!,perpendiculac/altitudes found on the Earth: 
its a clear.caſe, that: Ariftotle was notable to have:made dn/Experi-! 
ment.thefeof ; and yet would periwade us thathe bags —_ be 
ſaith» tbar the ſaid, effetis ſeem !r, | (10 

S1n.r. Ariſtotle nfleed makes no uſe off hin Prineinione bur of 
that Otbe r-,. which 1 believe 18 not obnoxions to theſe donbrs,) 

Salty. W ®. that alſo is no lefle falſe than this; 'and Ladmire 
that yourdo not of your ſelf perceive the fallacy;and diſcern, that 
ſhould xc be true , that the ſame: Moveable in; Mediums of (dif- 
ferent Subtilty and Rarity , and, in a word, of different Ceſlion, 
{uch;':farexample, as are Water and Air, 'move with .a greater 
Velocity:1 in the Air:than in the Water, accarding to the propor- 
tion, of the Airs Rarity to the! Rarity of: the Water ,1ic would 
follow.,that every, Moveable that deſcendeth-in the Air-would 
deſcend alſo in the Water : 'Whuch 1s ſo falſe, that 'very many 
Bodies,deſcend in the Air, that in the Water do not otely:. not 
deſceng,, but alſo gle upwards. 

. $4 wv. 140 notunderſtand the neceflity of your Gonhemens 
and 1 will fay farther , that Ariſtotle ſpeaketh of thoſe Grave- 
bodies that, deſcend/in the one Medium and inthe other, and not 
of thoſe'that deſcend in the Air and aſcend inthe Water,.: -; + 

S a L'v.| You-produce for the Philſopher ſuch Pleas as; he, with- 
out all. doubt , would never alledge, os that; they aggravate the 
ficſt miſtake. Therefore tell me.,; »if the Gralcicade of the Water, 


Or 
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or whatever it be "ay cad the "R0Y hath any Pproporti- 

on to the Craſlitude of the Air-thac lefle: recards | it ; andit it: have, 
do you afſign ic us, ar pleaſure. - 

$1ne. {r hathſucha proportion, abd ave will ſuppole it Fa 

decuple; and that theretore. the Velocity of a Grave Body,that 

deſcends in both the-Elements, ſhall be ten times flower 1n the Wa- 

ter than in the Air. / 

S a L v.\ I will cake one of thole Grave:Bodios chai deſcend in 
the Air, but not in the Water; as for inſtance, a Ball of Wood, 
and deſire thac you will aflign/it what Velocity ”_ pleaſe,whilſt it 
deſcends through the Air. 

S 1m e. Suppolec We, that it move with twenty degrees of Volo: 
Cit PO | 
G AL Vs» Very well: And it 1s manifcſt, that that V elocity to 
ſome other leſſer,may have the- ſame proportion, that the Crafſi- 
tude of the Water hath ro that of the Air 3- and that this (hall be 
the Velocity of the two only degrees : ſo that exadly to an hair, 
and indirect conformity to the Aflumption of Ariſtotle, ic ſhould 
be concluded, That the Ball of Wood, which in the Air, ten times 
more yielding, moverh deſccading with twenty degrees of Veloci- 
ty,in the Water ſhould deicend with two,. and not return from the 
bottom,.co flote a-top,. as irdoth : unleſs: you; will ſay, :that the 
aſcending of the, Woad to the.top.is the ſame in the Water, as irs 
ſinking tothe bottom with two degrees of Velocity ; which I do 
not believe. But {ceing that the Ball of Wood deſcends not to the 
bottom,L rather think that you will grant me,that ſome other Ball, 
of other matter different from Wood, might be fonnd that delwads 
in the Water with two degrees of Velocity. 

S 1 x e.. Queſtionleſle there might; bur it muſt be of a matter 
conſiderably more grave than Wood. 

S a Lv. This is that which Ldefired to.know. But this Red 
Ball, which in the Water deſcendeth with two degrees of Velocity, 
with what Velocity!will it deicend in the Air? It is requiſite (if 
you will maintain Ariſtotles. Rule) that you anſwer that it will 


move with twenty degrees + But you your felt have aſſigned twen-: 


ty degrees of Velocity to the Ball of Waod:. Therefore: this,and 
the other that is much more grave, will move'thorow the Air with 
equal] Velocity. Now how. doth the Philoſopher reconcile: this 
Concluljon with:that other of, his, 'that the Movcables of, different 
Gravity, move 19 the ſame Median wich different Velocities, and 
lo different as are their Gravities ?;/Bur,. without any dcep. ſtudies, 

how comes it to paſs that you have not obſerved very frequent, 


and very. palpable Accidents,and not confidered two Bodics,that jn 


the Water will move ,pnc an hugdred: times. more ſwiftly than the 


other, -bur.that again in the Aiy tbatſwifter one will not out-go the 
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other one ſole Centeſm? As for example, an Egge of Marble will 
deſcend in the Water an hundred times faſter than one of an Hen, 
when as in the Air, at the height of twenty Yards it will not anti- 

cipate it four Inches : and, in a word, ſuch a certain Grave Body 
will - fink to the bottom in three hours in ten fathom VVarer, that 
in the Air will paſs the ſame ſpace in one or two pultes, and fuch 
another ( as for inſtance a Ball of Lead ) will paſs that number of 
fathoms with eaſe in leſs than double the time. And here [ ice 
plainly, Simplicius, that you find, that hereinthere is no place letr 
for any diſtinQion, or reply. Conclude we therefore, that that 


ſame Argument concludeth nothing againſt Vacuum; and it 


ſhould, it would only overthrow Spaces conſiderably great, which 
neither 1, nor, as I take it, thoſe Ancients did ſuppole to be naru- 
rally allowed, though, perhaps, with violence they may be effe- 
ed, as,me thinks,one may colle& from ſeveral Experiments, which 
it would be two tedious to go abour at preſent to produce. 

| $a6k. Seeing that Simplicixs is lilent, I will take leave to fay 
ſomething. In regard you bave with ſufficient plainnefſe demon- 


| ſtrated,;thatit is nor true, That Moveables nnequally grave move in 


the ſame Medium with Velocitics proportionate to their Gravitics, 
but with equal: defiring to be underſtood to ſpeak of Bodies of the 
ſame Matter, or of the ſame Specifick Gravity, but not (as1con- 
ccive ) of Gravities different i Spetie, ( for Ido not think that 
you intendto prove unto us, that a Ball of Cork moveth with hke 
Velocity to one of Lead 3) and having moreover very manifeſtly 
demonſtrated, that/it.is nor true, That the ſame Moveable it Me- 
diuns of different Refiſtances retain m their Velocities and Tardi- 
ties the {ame proportion'as have their Refiſtances : to me it wonld 
be a very-pleafing thing to hear,what thoſe be which are obſerved 
as well in the one cale as in the other. , FPRFTETG 
S a Lv. The Queſtions are ingenuous, and [I have many rimes 
thought ofthem : 1 wilt relate unto you the Contemplations made 
upon them, and what at length I did from thence infer. Afrer 1 
had aflured my (elf that it was not true, That the ſame Moveable 
in Medium's of different Reſiſtance obſerveth in its Velocity the 
proportion of the Ceſſton of thoſe Media; nor yet, again; That in 
the fame Medinm Moveables of different Gravity retaiitn their 
Velocities the proportion of thole Gravnics ( ſpeaking alwaies of 
Graviies different ## [pecie ) I began' to put both theſe Accidents 
together,” oblerving that which befell the Moveables different in 
Gravity put into Mediums of different Refiſtance, and I perceived 
that the: irtequality of the Velocities were found to be alwaies 
greater jn the more relifting Medinm's, than in the moreyieldmy; 
and that with ſuch a diverlity,” that: of two Moveables that; de- 
{cending thorow the Air, differ very little in Velocity of Motion, 
one 
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peer? |:couldireduoeia Balkof- Wat w fdythao 
goto the'botrom/)byiaddingao 10 gevins of fanid; vel er: adepre 
vf Gravieyvlike! rocthes Waits) - aviromake it Rani :Rilbigghe 


midſt of [thar' Elcttiene :bn0:E couldneyer; bys aff thee IT 
uſed, ſacceedin' myatrempt-3cſo:thas'il Cannot tell, whethevany 
$6lid -matkeriimay:: be-found'fo-naturally alike m Gravity:to Wi- 
torgas than being\guranto any Yace) of the ſamos'1 itt van pom ants 
ſt "3:34 War; Hio3 $433 103 $36:143119 4 +} WIS 

i; $»axbn- this} as! well ain a chanlarns vidals kBicac; many 
Aniacbaratin ingequous than we:', And, vin» this'caſe; Fiſhes 
would have been able to have given you {ome light; beinz.this 
affair fozkilful;that-at their pleaſure they * <quilibrate themſelves, 

not only-wathy one:kindof. Water,» but with ſuch;as, either of their | 
owa:nature,'or byimeans of fame ſupervenicnt muddinefs,” or for 
their ſaltneſs (which maketh, a great lakecation J 
pentz equilibrate themiclves, Hay; ſoxxaily, chat withoar: ſtir- 
ringinthelaaſt they.lye ill yo everyplace: andthis, in my opi- 
nion, they do, by making uſe Inf the Inſtrument giventhem'by Na. 


are very diffe- bl 


Fiſhes equilibrate 
themſelves a dmi- 
rably in the Watzr, 


* Or poiſe. 


cure tothat end; ſraztet, of 'that Bladdet which they have in their 


Bodies, : which by awvery narrow neck anſwerethto' their mourh z 
and by.thatthey:either, when they - would ſtand ill, ſend forth 
part of theAirithatis! containedin the ſaid Bladders, or, (wimming 
tothe top they draw in more;>making themſelves by that art one 
While more, -another while leſs heavy than the Water, and at their 
pleaſures equilibrating chemlelves tothe fame: + | - 
: $ a'6/x :1 deceived ſome of my Friends with" another feniin 5 
for 1 had made my boaſt unto'them; :that would reduce that'Ball 
of Wax toan cxaQ&ecquilibrium with the: Water, and having put 
ſome ſalt: Water-in tlie bottom of the Veſſcl,and a-top of that ſome 
freſh, 1 ſhewed:+chem'the Ball, which ia the midſt.of the Water 
ſtood till; and being thruſt:ro-the bottom, 'or tothe top, ſtaid nei- 
'therin thin] nor that icituation;bur returned to the:midRt. - |: 
-S a Lv. This ſame Experiment is noq void of utility; for PhyG- 
cians, in particular, / treating; of: ſundry qualities of: Waters, and 
amongſt other things, | principally: of- the-niore or:lefs| Gr 


avity.or 
Levity of rhis or that: /by ſucha Ball, 'in:ſuch mautier; poiſed and 


adjuſted that it may reſt anbiguoas, if 1 may {6 ſay, between 


aſcending 


A Ball of Wax 
prepared to make 


. the Experiment of 


the different Gra- 
Vities of Waters. 
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ndir upon the caſt difference 
eight be 0 3, if£:that Ball ſhall delcend'in the 
one, in Hh uit ther lows: grave, it ſhall aſcend. 
Experiment is ſo exaQt, thac rhe a dition. of bur only. znfo.grdins 
of Salt,” put into ſix pounds of Water, ſhall make thar Ball:to 
aſcend from' the bottom to the ſurface, which was but a little- be 
fore deſcended thither. And moreover, | will tell you thigin con» 
firmation of the exa&neſs of this Experiwent;: my withall for a 
clear proof of the Non-refiftance of. Water to: divifianj that not 
only the iogravirating i with the mixture of ſome matter heavier 
thap it, maketh; that ſo nocable difference,' but the- warming Or 
cooling of it alittle produceth the ſame cffc&, and with:fo ſubril 
an operation, that the infuſing fourdrops of other Water, alit- 
tle warmer, or a little colder, than the fix pounds, ſhall cauſe the 
Ball to riſe or ſink in the ſame; to fink in x:upon the infuſion of 
the warm, and to riſe at the infuſion of the cold. Now ſee how 
much thoſe Philoſophers: are deceived, who would introduce in 
Water viſcoſity, or other conjondtion of parts which make i it to 
reſiſt Diviſion or Penetration. © | 
Sacn I have ſcen many Coovincing Diſcourkts, touching 
*The Traftciced this Argument in a * Treatiſe of our dobdddentick yet neverthe Ie 
OG &. there is reſting in me a ſtrong (cruple, which 1 5 Wa not how to 
diſpoſe firſt in remove : For if nothing of Tenaciry,os Coherence reſides amongſt 
Qrder, in oy the parts of Water, bow can it bear ic {cls up: in ceaſonable big 
_—— x igh Tumours; in particular, upon the lcaves .of Cole-worts 
wes. diſperſing or levelling?.- 
SaLv. Although it be true, that be who is Maſter of a rue 
Concluſion,may refolve all ObjeQions that can be'brought againſt 
it, yet will not 1 arrogate/to my fſclt the power ſo to doz nor 
ought my inſufficiency becloud the iplendour of Truth. Firſt, 
therefore, I confeſs that 1 know not how it cometh to,paſs,that 
thoſe Globes of Water ſuſtain themſelves ar ſuchan height and 
es Sante bigneſs, albeit I certainly know thar ic doth not proceed from any 
yreat drops upon Internal Tenacity that is between its parts; ſo that it remaineth 
the teeveref Col" necel{ary, that the Cauſe of that Effe& do refide without. Thar it 
_— '*) ;s not Internal, beſides thoſe Experiments already ſhewn you, cah 
prove by another moſt convincing one. If the parts of that Wa-+ 
ter, which conſerveth it ſelf in a Globe or Tumour whilſ it is cn+ 
compaſſed by the Air, had an internal Cauſe for ſo doing, they 
would much better ſuſtain themſelves being environed by: a Med. 
xm, in which they had leſs propenfion to deſcend, than they have 
in the Ambient Air : But every Fluid Body more grave thanthe 
Air would be ſuch a Medixm; as, for inſtance, Wine : And:there- 
fore, infuſing Wine abour that Globe of Water, it might raiſe it 
ſelf on every ſide, and yet the parts of the a conglutinated 
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by the internal Viſcoſity, never diſſolve :. But it doth not happen 
to 3 nay, no ſooner doth the circumfuſed: liquor approach thereto, 
but, without ſaying till it rife much about it, the little! globes of 
Water will diffolve and become flat, reſting'under the Wine, if it 
was red; The Cauſe therefore of this Effe&tis External, and per- 


haps in the Ambient Air : 'and,' indeed, one may obſerve a great | 


diflention between the Air and Warer';z which 1 have obſcrved 
in another'Experiment 3 and this it is : If I all a * Ball of Chriſtal, 
that hath a'mouth as narrow as the hollow: of a ſtraw, with water, 


and when'ir is thus full, turn it with its mouch do'vnwards, yet will. 


not the- Water, although yery heavy, and prone to deſcend tho- 
row the Airz nor the Air, / as \much diſpoſed on the other hand, as 
being very light, to aſcead thorow the Waters, yet will they nor 
(1 ſay) agreethat that ſhould deſcend, iſſuing out, at the mouth, 
and this aſcend, entering in at the ſame : but they both continue 
averſe and comumacious. Again, onthe contrary, if I preſent to 
that mouth a veſſe} of red Wine, which 1s almoſt infenfibly leſs 
grave than Water, we ſhall fee it in an inſtant gently co aſcend by 
red ſtreams thorow the Water, and the Water with like Tardity.to 
deſcend through#he Wine, without*ever mixing, with cach other, 
till that in the end, the Ball will be fall of Wine, .and;;the Water 
Will all fink unto the bottom of .the Veſlel undergeath., Now 
what arc we to ſay, or what are we to infer, bug, a diſagreement 
between the Water and Ait,: occult to-me, but, perhaps — : 
 S1me. Lean ſcarce refrain' my laughter. to ſee the great Anty 
pathy that Selviatus hath to Antipathy,ſa that he will agt.fo much 
as name it, and yet it is ſo-:accommodate to xeſalve the doubt... . . .. 
S4arv. Nowlhetthis, for-the:ſake of Simplicins' beithe foluti- 
on of our ſcruple; and leaving-the Digreſſion, ler us; yeryrn.to eur 
purpole, Seeing that the difference of Velocicy in /Maveables of 
divers Graviries is fonnd to be. more and more, as the Mr dixms are 
more and more Reſiſting : And withall, -that in.,a, Medinm,of 
Quicktilver, Gold doth not only -go to the bottom mare ſwitgly 
than Lead, but italone deſcends in it, and all other Metals agd 
Scones move upwards therein, and flote thereon; whereas between 
Balls of Gold; Lead,Braſs, Porphiry,or other. grave matters, the in- 
equality of motion in the Air ſhall be almoſt wholly jaſenſible,;foc 
It 1s\certain, that a Ball of. Gold in- the-ead of the deſcent of ag 
hundred yards ſhall not out-ſtrip one of Braſs four Inches:: {ceing 
this, I ſay, I have thought, that if we wholly took away the 
Reſiſtance of the! Medinmy: all Matters: would deſcend with cquall 
Volbaty. iq aint? 1:5 no] od] 1H 2365/9 ever darts 5:10 
\'S1ne. This'is'a bold; ſpeech, Sel4jars,.1 ſhall never helicyc 
that in Vacuity it ſelf, if ſo-be-one ſhoald/allow Motionjn ita lock 
of Woo!l would move as ſwiftly: asa piece” of Lead.,,;,,;;- 
; I] 2 ; SALV. 
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 $arv. Fairand ſoftly, Simplicizs, your icruple 13 not fo ab- 
ſtruce, nor | (o incautelous, that you ſhould need to think that 1 
was not adviſed of it, and that conlequently L have not found a re- 
ply toit. Therefore, for my explanation, and your information, 
hearken to what I ſhall ſay. We are upon the examination of 
what would befall Moveables exceeding different in weight ina 
Medium, in calc it ſhould have no Reſiſtance, fo that all che difffe- 
rence of Velocity that is found between the ſaid Moveables ought 
to be referred to the ſole inequality of Weight. And becauſe on- 
ly a Space altogether void of Air, and of every other, though [rc- 
nuous and yielding Body, would be apt ſenſibly to ſhew us what 
we ſeek, ſince we want ſuch a Space, let us fuccefſively obſerve that 
which happeneth in the more {ſubcill and leffe reſiſting Medinws, 
in compariſon of that which we {ce to happen in others lefſe ſubcill 
and more reſiſting : for if we ſhould really find the Moveables 
different in Gravity to differ leſſe and lefſe in Velocity, according 
as the Medinms are found more and more yielding; and that, 
finally, although extreamly unequal in weight, in a Medinm more 
tenuous than any other, chough not void, the difference ot Velo+ 
city diſcovers it {elf to'be very ſmall, and almoſt unoblervable, I 
conceive that we may,- and that upon very probable conzeure, 
believe, that ina Vacuum their Velocitics would be exaGtly cqual. 
Therefore-let' us confider that which hapneth in the Air; wherein 
to have a Figyte of an uniform Superficies, and very. light Macter, 
F wHl that- we take ?a blown Bladder, in which the included Air 
will weigh httle or nothing in a Medinm of the Air it ſelf, becauſe 
it can makebut very ſmall Compreſſion therein, 1o that the Gravi- 
ry 15 only that litcle of the ſaid film, which would not be the chou- 
ſafhdch'ipart-of the weight of a lump of Lead of the bigneſs of 
the ſaid Bladder when blown. Theſe, Simplicius, being ler fall 
from the height of tour: or fix yards, how great a ſpace,do you 
judge, that the'Lead would anticipate the Bladder in its deſcent ? 
Affure your felt that would not move thrice, no nor twice as faſt, 
although even now you would have had it to have been a thou- 
ſand rimes more {wifr. 
S1mp. Fr is poſlible that at the beginning of the Motion, that 
15,1n the firſt five or fix yards this might happen that you ſay ; but 
m the progreſſe, and in a Tong continuation | believe,that the Lead 
would leaye it behind, not only fix, bur alſo eight and ren parts of 
twelve. - | | 
Sar v. And Ialfo believe the ſame : and make no queſtion, 
but that in very great diſtances the Lead will have paſſed anchun- 
dred miles of way,ere the Bladder will have paſled ſo muchas one. 
But this, Simplicizs, which you propound, as an effe& contrary to 
my Aſſertion, is that which moſt eſpecially confirmeth it. It is'(I_ 
once 
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once more tell you ) my intent teo'dechare., That the difference of 
Gravity is in no wiſe the.caule of the divers velocities of Movea- 
bles of different Gravity, bur that the ſame dependerhon exteri- 
our accidents,& in parttcular,on the Reſtance of the Medinm, ſo 
that, this being removed, all Moveables move 'with the ſame de- 
orces of Velocity. And this I chiefly deduce from that which buc 
now you your {elf did admit, and whichs very true, namely, that 
of two Moveables, very different in weight,the Velocitics more and 
more differ, according as the * Spaces are greater and greaterthat * OrWaies, 
they paſle : an Effet which would not follow, if it did depend on 

the different Graviries : for they being alwates the ſame, the pro- 

portion betwixt the Spaces would likewiſe alwaies continne the 

{ame, which proportion we ſee ſtill ſucceſſively to encreafe in the 
continuance of the Motion 3; for that the heavieſt Moveable in the 

deſcent of one yard will not ancicipate the lighteſt rhe tenth part 

of that Space or V Vay, butin the fall of twelve yards will out-go 

it a third part, in that of an hundred will outſtrip it. 

S1ny. Very well : But following you ſtep by ſtep, if the dif- 

ference of weight in Moveables of different Gravities cannot 

cauſe the difference of propornon in their Velocities, for that the 

Gravities do not alter ; neither then can the Medinm, which is 

ſuppoſed alwaics to continue the ſame, cauſe apy alteration inthe 
proportion of the Velociaes. q be 

SaLy. You wittily bring an inſtance 

it its very neceſſary ro remove. I fay therefore, that a Grave Body FA _— bas 
bath, by Nature, an incrinfick Principle of moving towards the 7; roche Center do 
Common Center of heavy things, that is to that of our Terteftria] £2 51mt1n»«lly en 
Globe, with a Motion continually accelerated, and accelerated rag." anne 
alwaies equally,ſcilicet, that in equal times there are made'equal the Refpfance of 
* additions of new Moments, and degrees of Velocities : and this rages pc - 
ought to be underſtood to hold true at all times when all acciden- * Or aquiſts. 
tal and external impediments are removed ; amongſt which there 

1s one that we cannot obviate, that is the. Impediment of the Me- 

dinm, which is Repleat, when as it ſhould be opened and latterally 

moved by the falling Moveable, to which tranſverſe Motion the 

Medinm, though fluid, yielding and tranquile, oppoſeth it ſelf 

with a Refiſtance one while leſſer, and another while greater and 

greater, according as it is more flowly or haſtily to open to give 

paſlage to the Moveable , which, becauſe, asf have ſaid, it goeth 

of its own nature continually accelerating, it cometh of conſe- 

quence to -encounter contmually ;greater Reſiſtance in the Med:- 

#m, and therefore Retardment, and diminution im the acquiſt of 

new degrees of Velocity; ſo thatintheend, rhe Velocity arriveth 

to that {wiftnefſe, and the Reſiſtance of the Medinm, 'to that 
ſtrength , that ballancing each other, they take away all further 


Acceleration, 


% 


* 


4 * X Z A A ba” al , o ” , ' 
70: v Y ge + Pi. ge 8] or => « HL f FS 4 3-4 A z SIE 4 "2" he a RF 
: DEANS oo; REL RSA 7 of OS wa rg” P MO ERICE SF FRG WOO 10 NY IE W's 7 AP ME OW ng] 
Woe BE SO 4's We AS 45 LH 3 ig) Wo RATA A ES IO SIE LO EFT IO OT OLY Pr LS OG IT ET $7 Co IR 22 8 Ns IE 0 
: VI $ ng Wt o YE [ _ * $f py Tak 1 wok " : -$ Soy Rs. PO) & $4 z F.. h 3 36 ps SRO p VUEs 4 
ts 4 Vs 0 NA Os ES hep , YL 


ainſt my Poſition, that The Velocity of 
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Acceleration, and reduce the Moveable to an Equable and Uni- 
form Motion, 10 which it afterwards continually abides. "There 1s 


therefore in the Medium augmentation of Reſiſtance, notbecaule * + 


it changeth its Eſſence, but becauſe the Velocity altereth where- 
with it ought to open, and laterally 'move, to give paſſage tothe 
falling Body, which goeth continually accelerating. Now the 
obſerving, that the Reſiſtance of'the Air to the ſma]l Moment or 
Impetus of the Bladder is very great, and to the great weight of 
the Lead is very {mall,makes me hold for certain;that if one ſhould 
wholly remove it, by adding to the Bladder grear afliſtance, and 
but very little to the Lead, their Velocities would equalize each 
other. | Faking this Principle therefore for granted, Thartin the 
Medinm wherein, either by reaſon of Vacuity, or otherwiſe, there 
were no Reſiſtance that might abate the Velocity of the Motion, 
{o that of a]l Moveables the Velocities were alike, we might con- 


gruouſly enough aſſign the proportions of the Velocities.of like 


and unlike Moveables, in the ſame and in different, Replear, and 
therefore Reſiſting Medinm's. And this we might effe& by ſtudy-. 
ing how much the Gravity of | the Medixm abateth from the Gra- 


vity of the Moveable, which Gravity is the Inſtrument wherewith 


the Moveable makes its VVay, repelling the parts of the Medinne 
on each Side : an operation that doth not occur in void Medinms ; 
and therefore there 1s no difference to be expected from the di- 


_ verſe Gravity : and becauſe it is manifeſt, that the Medium abateth 


from the Gravity of the Body by it contained, as much as is the 
weight of ſuch another maſs of its own Matter, if the Velocities of 
the Moveables that in a non-refiſting Medium would be ( as hath 
been ſuppoſed ) equal, ſhould diminiſh in that proportion, we 
ſhould have what we deſired. As for example; luppoſing that 
Lead be ten thoufand times more grave than Air, bur Ebony a 
thouſand times only ; of the Velocities of theſe two Matters, which 
abſolutely taken, that js, all Reſiſtance being removed, would be 
equal, the Air fubſtrats from the ten thouſand degrees of the 
Lead one, and from the thouſand degrees of the Fbony likewiſe 
abateth one, or, if you will, of its ten thouſand, ren. If there- 


fore the Lead and the Ebony ſhall deſcend thorow the Air from 


any height, whicb, the retardment of the Air removed, they would 
have paſſed in the ſame time, the Air will abate from the ten 


thouſand: degrees of the Leads Velocity one, but from the ten 


thouſand degrees of Ebony's Velocity it will abate ten : whichis 
as much asto ſay, that dividing that Altitude, from which thoſe 
Moveable departed into ten thouſand parts, the Lead will arrive 
at the Earth, the Ebony being left behind, ten, nay, nine of thoſe 
ſame ten thouſand parts. And whatelle is this, but that a Ball of 
Lead, falling from a Tower two handred yards high, to find how 

w_ AT | | much 
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| The Ebony weigheth.athouland times more. thay the Air, bus that 
- Bladder fo blown, weigheth only four times fo much; the Ate 
therefore from the intrioſick and narucal Velocity of the Ebg! 


ſubduRerh one degree of a thouſand, bur from that, which alfo in 


PEE TROX <5” ro ANG , We, , os” 3 4 at 


| the - Bladder would abfolucely have: been the ſame, the Air fyb- R 


duds ane - part of four-: {op that-by thax t1rme the Ball of DORY 
falling from the Tower, ſhall come-to the ground, the Blade: 
ſhall have paſſed but three quarters of that height. Lead is twelve 
times: heavier than Water, but Ivory only twice as heavy ;, .. the 
Water therefore, from their abſolute Velocitics which would be 
equal, ſha}l abate in the Lead the twelfth part, bur in the Jvory 
the half : when therefore, in the Water,the Lead ſhall have de- 


ſcendedeleven fathom, the Ivory ſhall have deſcended fix. And, 


arguing by this Rule, I believe , that we ſhall find the Experiment 
much more exaaly agree with this ſame;Compurarion, than with 
that of Ariſtotle. By the like method we might find the Veloci- 
ties of the fame Moveable in different fluid Medi uws, not compa- 
ring the different Reſiſtances of the Medinws, but confideringibe 
exceſſes of the Gravity of the Moveable gver and above the Gra» 
vities of the Mediums: v/. gr. * Tin a thouſand rimes heavies than 
Air, and tentimes heavier than Water 3 therefore dividing the ab- 
ſolute Velocity of the Tin into a thauſand.degrees. it ſhall move 
in the Air, wbich deduQteth from it the thauſandth part, with nine 
bundred ninety nine, but in. the Water with nive hundred only; 
being that the Water abateth the tenth part of its Gravity, aud 
the Air the thouſandch parr. Take a Solid ſomewhat heavier than 
Water, as for inſtance, the Wood called Oake, a Ball of which 
weighing, as we will ſappole, a thouſand drams, a like quantity 
of Water will weigh nine bundred and fifty, bur ſo much Air will 
weigh but two drams, : it is manifeſt, that ſuppoſing chat its abſq+ 
lute Velocity were of a thouſand degrees, in Air there would re- 
main nine hundred ninety eight, but in the Water only fifty ; 'be- 
cauſe that the Water of the thouſand degrees of Gravity taketh 
away nine hundred and fifty,and leaves fifty only; that Solid there- 
fore would move well-near twenty times 23 faſt in the Air ay VVa- 
ter ; like as the excefle of its Gravity above that of the Vater is 
the twentieth pare of its own. And here I deſire that we may con- 
| fider, that no matters, having a power ta move downwards in the 
Vater, but ſuch as are more grave in Species than it 3 and canle- 
quently many hundreds of times, more grave than the Air, ia 
ſeeking what the proportions of their Velocities are in the Air and 
VVater, we may, without any conſiderable errour, make account 
that the Air doth not dedutt any thing of moment from the abſa+ 
lute Gravity, and conſequently ,from the. abſoluici Velocity of ſyck 

; mat- 
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matters: fo he Kavi i found'the: exceſſe of :their Gravis 7 
ty above che Gravity of the Water ,- we-mfy' lay: that their'Velo?” 
city in the Airzto their Velocity in the Water hath the ſaine propors 
cion; thar their total Gravity hath co the-exceſſe of this above: 
the- Gravity of the VVater.' For example; a Ball of Ivory-weig ht. ; 
eth twenty ounces, a likequantiry of V Vater weigherbluwtzceny : 
ounces - thereforc the Velocity of the Ivory in Air, tof:its ces £ 
in V Vater is very neer as twenty tothree, ' Ht E 
S 46 x.-I have made agreat acquiſt in a buſineſſe of; ir ſelf cut) 
rious, andin which, butwithout'any benefit, I-have many times! 
wearied my thoughts : nor would there any thing be wanting for 
the putting theſe Speculations in' praQice , ſave onely.the way? | 
how one ſhould come ts know of what Gravity the Airyis:in com+:t | 
pariſon to the Water, and conſequently to other heavy:matters.' 
Sine. But in caſe one ſhould finde, that the Air inſtead: of 
Gravity had Levity , what,ought one'to ſay of the Farogping dite 
_ courſes , otherwiſe very ingenuous ?: pln. 
$a xv. It would be neceſſary to confeſle that Feats truly; 
Aerial, Light, and Vain.” But will'you queſtion whether the ow 
be heavy, having the exprefſe Texrof Ariſtorle that iffirmeth ir, 
- +7 ſaying, That all the Elements have Gravity,'even the Air:it ſelf; 
* Or Brace; 2 a'ighe of which'(ſubjoyns he) we " in that a 'Bladdeablowng 


_ _ arts weigherh heavier than 'unſwell'd. : os 


to hold wine and *''$ f'up, Thati a Boracho,, or Bladder blown, weigheth morez: 
other Liquies, might proceed, as I could i uppoſe; not-from-the Cravity-thar 35] 


m-the/ Air, butin the many grofſe Vapours intermmxed with itn! 
thele our lower Regions ; by means whereof L might ſay;thae the) 
Gravity of theBladder, or Boracho encreafeth.' W7. .# 

Saty. I would not have you ſay it, and much lefſe chat, yow 
ſhould make AriStoile ſpeak it, for he treating of the Elementss 
and deſiri ring to perſwade me that the Element of Air is. 'gravey 
making me to ſee it by an Experement: it in comming tothe proof 
he{ſhould ſay : Take a Bladder ,' and fall it with grofle Vapours;: 
and obſerve that its weight will encreale; 1 would tel} ham that 
 t would weigh yet more it one ſhould fill it with bran:; bur would: 
afterwards adde; that thoſe Experiments prove, that bran ;/ and! 
grofle Vapoui S are grave : but as to the Element of Air;: I ſhould: 
be left in the ſame doubt as before. The Experiment of Ariſtotle; 
therefore is good and the Propoſition true. But I willinot ſay [ot 
much, for a certain other reaſon taken expreſly out of: a Philoſo. 
pher whoſe name I do not remember , but am ſure that I haye read 
it ,- who argueth the Air to be more grave than light, becauſe it - 
more eaſily carrieth graye Bodics downwards , than the: daght py 
wards. 


$36 6-Oodd:b faich, By this reaſon then, the his ſhall be! 
. much 
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in this our ooo gry ug hotore, cat to that which 
more concerneth ae: ,: 1 would for a full, and abloluce informari- 
on in the pceſcatibilfineſſe.,. .ner onely;.be afſured that . the; Air is 
grave , as I hold for certain, hut I would, & it; be poſſible, know 
what ies Gravity is.” Therefore, Salvietws, if you have wherewith 
to —_— me in-chis alſo: oY 1 entreat you: to favour' me wich the 
lame. 
Sauxe That chad tefidert in-the-Air nolitine: Gravity » and The Air hath Po 
not, asſome-have thought, Levity , which haply--is in no Mat- /tive Gravicy. 
rer to be found, the Experiment of-the-Blown: Bladder, alledged 
by Ariſtotle afoiderh us a {ufficiently>convincing Argument : 3:for 
if the quality of abſolute and:poſitive: Licvity were in the; Air, 
then the Air being[multiplied and; compreficd , the Levity would | 
encreaſe,, and conſequently the: propenſion of geing upwards: 
but Experience ſhews the contrary. As;to the other demand, that How the Gravity 
is, of the Method how to inveſtigate itsGravity , 1 bave.tried to 7 ** <ompered. 
doit in this manneric-I have-taken a pretty. bigge. Glafſe * Bottle, * #» Fieſes, thoſe 
with its neck bended, . and a/ Kall of Leather faſt abour as pg rr 
it, having in the' top ; of the ſaid Fi inger-ſtall jinſerted and fa- "$5 have our 
ſRened a Valve of- dacheri: by. which-with a Siringe | have made” Grove Wine 
paſſe into the Bottle by force a great quantity of: Air , of which, ata 
becauſe:it admits of-great -Condenſation-, it may take in two or 
three other Botrles-ful over 'and/above: that: which! 15 naturally con- 
tained therein. Then I have in-an cxa& Ballance- very preciſely 
weighed that Bottlewith the'Aic compreſſed within it , adjuſting 
the weight with ſmall Sands. Afterwards, the Valve being opened, 
and the Air let out, that was violently contcined.in the Veſſel, I 
have put it again into the Scales, and finding it notably aleviated, 
I have by degrees taken fo much Sand fromthe other Scale, keep- 
ing it by it ſelf, that the Ballance hath at laſt ſtood in Equilibris 
with the remaining counter>ppiſe ; that is with the Bottle. And 
here there is no queſtion, butthat the weight of the reſerved Sand 
is that of the Air that was forceably driven into. the Bottle, and 
which is at laſt gone out thence. Bur this Experiment hitherto aſ- 
ſureth me of no more but this , that the Air violeatly deteined in 
the Veſſel, weigheth as muchas the reſerved Sand , = how much 
the Aic reſolutely and determinately weigheth in reſpe& of the 
Water, or other grave Matter » I do'not as yet know , norcan 
[ 
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Etell, unleffe I nicefarvde quantity of the Ar oats; : an& _ 
for the diſcovering of this' a Rule is decefiam,. which | have 
found may be performed two manner of wayes,: one of which 
is to take ſuch another Bottle or Flask: as: the fotmer., and ain like. 
manner bended, with a Finger-ſtallokLeather , the end of which 
may cloſely imbrace the'Volve ofithe other , andlac, it be: very- 
faſt tied about it. Ir's requiſire, thas this fecond Bottle be bored tm 
the bottom , ſo that as by thatihble. we may:.chruſt maVVier, 
wherewith we may, at pleafure',; @pemthe faid. Vole ,:ta-let ous 
the fuperfluous Air of alert Veſtel, after-it hath beem weigheds, 
but this ſecond Bottle oughrro befull of VVacer. All beipg pre- 
pared in the manner aforeſaid, 'and$ with the, V Vier aptning the 
Volve, the Air fluing out with impetuofity., -and paſſing;inte the 
Veſſel of VVater , ſhall drive it out by the hole at the Botox: 
and ir is manifeſt , that the quantiry.of VVarer which. ſhalt be 
chruſt out ,' equal ro the. Maſe and quantity, of: Air. that (hell - 
have iſſued from thorker-:Veſſc):- that-V Vares therefpre! being 
kept ,- and returning to weigh(theiViciſe} lightned.of the Air.com> 
prefied (which Happoſe tohavebbca wei hed bkewife firfi, with 
the ſaid: forced Air) and:the ſuperflous. Ray being laid by:, as 
dire&ed before 3 it 15 manifeſts; thac this is the juſt; weight of {0 
much Air in maſtt;, asis the maſſe of. the expulſed: and: celerved 
Water; which we are to weigh land ſce bow: many times its 
weight ſhall contain the weight of:ahe-xreſerved fand.;i.ahth we may | 
without errouraffieme, that the: WiVates: is. fo ! many tunes heavier 


than Air 3 which ſhall not: beiten tunes, as, it ſeemech Ariſtotle 
held, but very neer four hundred, as the {aid Experiment ſheweth. 
' The other way is more expeditious, and tt ma Y be done with 


one Veſſel onely , that is with the firſt accomodated after the man- 
ner before diceted , into:which I:will not that any other. Air be 
put, more than that which naturally is found ron thy z but L will, 
that we inje& V Vater. without {affering any Air to:\come out, 
which being forced to yield to the ſupervenicnt. VVater muſt of 
neceſſity be comprefſed-: having: gotten in ,. therefare, as much 
Water as is poflible,(buryet without great violence one cannot; get 
in three quarters of what 'the Boule will hold) put it- into. the 
Scales, and very carefully weigh, it :. which, done , holdingghe 
Veſlel with the neck upwards, open the Volve, letting out the 
Air, of whichthece will preciſely iflue forth ſo much as there-is 
Water in the Bottle. The Air being gone out,put the Veſſel again 
into the Scales > which by the departure of the Air will be found 
 lightened, and abating from the oppoſite Scale the luperfluous 
weight , it ſhall give us the weight of as much Air as there 1s 
VVacer in the Bottle, 

S1My. The Conrrivances you found out cannot but be con- 


teſſed 
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felled to be witty and very ingenuous,;.but whilſt,me thinks,they 
fully ſatisfie my underſtanding , | they. another way occaſion in 
me much Confuſion , for it being undoubtedly true/that the Elc-, 
ments, ia their proper Region are neither heavy nor light , Ican- 
not comprehend,how. and which way that portion of Air , which 
ſcemeth to have weighed ©: gr. four drams of ſand, ſhould af- 
terwards have that fame Gravity in the Air, in whichthe {and is 
contained that weigheth againſt it : and-therefore me thinks that 
the Experiment ought not to be praQticed in the Element of Air, 
bur in a Medinm in which the Air it ſelf might exerciſe its'quality 
of Gravitation , if itreally be owner thereof. _ 
Saiv. Certainly. the ObjzeQion of Simplicixe is very acute, 
and therefore its neceſſarycither that it be unanſwerable , or that 
the Solution be no lefſe acute. That that Air , which compreſ- 
ſed, appeared to yveigh as much as that ſand , leftar liberty in its 
Element is no longer to weigh anything as the Sand doth,is a thing 
manifeſt : and therefore for making of ſuch an Experiment , its 
requiſite to chooſe a place and Medrinm wherein the Air as well as 
the Sand might weigh : for, as hath ſeveral rimes been ſaid, the 
Medium CabRrafts £ om the Weight of every Matter that 1s mM- 
merged therein , ſo much, as ſuch another quantity of. the (aid 
Medium , as is that of the maſſe immerſed, weigheth : ſo that 


- the Air depriveth the Air of all its Gravity. The operation, there- 74, .4;r compe/- 
fore, to the endit were made exaQly, ought tobe tried in a Va- ſed. and violen'y 


cxum , Wherein every grave Body would exerciſe its Moment 
without any diminution. In caſe therefore , Simplicins, that we 
ſhould weigh a portion of Air in a Vacuwy: , would you then be 
convinced and afſured of the buſineſle ? . 
Sine. Vertly I ſhould : bur this is to defice , or enjoyn that 
which is impoſlible. | ws 
_ SaLv..And therefore the obligation muſt needs be great that 
you owe to me, when ever I ſhall tor your ſake effe& an 1mpoſlibi- 
lity : butI will not ſell you that which [ have already given you : 
for we, 1n the foregoing Experiment, weigh the Air in a Vacuum, 
and notin the Air, or in any other Replete Medium. That from 
the Maſs, Simplicixs, that in the fluid Modine 15 immerged certain 
Gravity is ſubſtraGed by the ſaid Medium, this commeth to paſs 
by reaſon that it refiſteth its being opened , driven back, and ina 
word commoved, a fign of which is its proneneſs.to return inſtant- 
 Iy tofll the Space up again, that the immerſed mals occupied in it, 
as ſoon as ever it departeth thence 3 for if it ſuffered not by that 
unmecſion, it would not operate againſt the ſame. Now tell me, 
when you have in the Air the Bottle before filled with the ſame Air 
naturally contained therein , what diviſion, repulſe , or, in ſhort, 
what mutation doth the external ambient Air receive from the ſe- 
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cond Air that was newly infuſed with force into the Veſſel? Doth- 
it enlarge the Bottle, whereupon the Ambienc ought the' more to- 
retire it ſelf ro make room for it? Certainly no: And therefore 
we may ſay, thatrhe fecond Air is not inumerfed in the Ambiear, 
not occupying any Space therein ; but is as if it was 1 a Vaemenr, 
nay more, is really conſtituted in it,and is placed in Vacuities that 
were not repleted by the former un-condenfed Air. And,really, 1 
know not how to diſcern any difference between the two Conſti-- 
tutions of Incloſed and Ambient , whilſt in this the Ambient doth 
no-ways preſs the Incloſed , and in that the Incloſed doth not re- 
repulſe the Ambient : and ſuch is the placing of any matter in a 
Vacunm, and the ſecond Air compreſsed in the Flack. The weight 
therefore that is found in that ſame condenfed Air,is the ſame that 
it would have, were it freely diſtended in a Vacuum. Tis true im- 
deed, that the weight of the Sand that weigheth againſt It, as ha- 
ving been in the open Air, would ina Vacuum have been a little 
more than juſt ſo heavy; and therefore it is neceflary to fay, thar 
the weighed Airs in reality fomewhat leffe heavy than the Sand 
that coumerpoilethit, that is, ſo much, by howimuch the like 
quantity of Air would weighin a Vacunm:. 
Srmy. 1 had thought that there was ſomething to have been 
wiſhed for in the Experiments before produced ; but now I am 
thorowly ſatisfied. 


The difference, Yay. The things by me hitherto alledged, and in particular; 
_ COM of this , That'che difference of Gravity , although exceeding grear, 
UMovrables bath bath no part in diverſifying the Velocities of Moveables, fo rhat, 
ergy > a7 notwithſtanding any thing depending on that , they wonld all 
ries, move with equal Celerity, is ſo new , and at the firſt apprehenfi- 
on {o remote from probability , thar, were there not a way to d-- 
lucidate it, and make it as clear as the Sun, it would be better 
ro paſle it over in ſilence, than to divulge it: therefore ſeeing 
char I have ler it eſcape from me, its fit that I omit neither Expes- 
riment nor Reaſon that may corroborate it. 
Sack. Not onely this , but many other alſo of your Aſerti- 
ons are fo remote from the Opinions and DoQrines commonly 
received, that ſending them abroad, you would ſtir up a great 
number of Antagoniſts : in regard, that the innate Diſpoſition of 
Men doth not fee with good eyes, when others in their Studies 
diſcover Truthsor Fallacies , that were not diſcovered by them- 
{elves : and with the title of Innovators of Do&rines, little plea- 
ſing to the cars of many, they ſtudy to cut thoſe knots which 
they cannot untie, and with fub-rerranean Mines to blow up 
thoſe Structares, which have been with the ordinary Tools by 
patient ArchiteQs ereed : but with us here , who are far from 


any ſuch thoughts, your Experiments and Arguments are 
{uf- 
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ſufficient to give full ſatixfaQion : yet nevertheleſfe, if ſo; be.3 
have other more palpable Experiments, and. more convinci 
Reaſons we would very gladly. hear them. _ . ,, 


S atv. The Experiment made withtwo Moveables,as ih rent 
in weight as may. be, by letting them deicend from, a place on 
high, thereby to ſee whether their Velocity be equal, meets with 
ſome difficulty : for if rhe. height ſhall be great, the Mediwn; 
which is to be opened and laterally repelled by the Iyperys of the 
cadent Body, ſhall be of much greater prejudice to the fmall Mo- 
ment of the light Moveable , than to the violence of. the! heavy 
one 3 whereupon ina long way the. light one will be left behind ; 
and ina little altitude 'ic might be doubted whether there were 
really any difference , or if there were , whether i. would be 
ſenfible. - Therefore I have'oft been thipking to _rexterate the de- 
ſcent ſo many times from fmall heights , and to accumulate toge- 
ther ſo many of thoſe minute differences of time , as might inter- 


| cede between the-arrival or fall of the heavy Bady to the ground, 
and the arrival of the light one, which ſo conjoyned, would make 
a time not onely obſervable ,, but obſervable with much facility. 
Moreover, that I might help wy {elf with Motions as flow as pol- 
ſible may be , in which the Reſiſtance of the Medium operates 
leſfe 1 altering the effe& that dependegth:on fimple Gravity ,, EF 
have had thoughts-to cauſe the Moyeable to deſcend upon a de- 
clining Plane ; not much raiſed above [the Plane of. the Horizon; 
for upon this, no leile than in perpendicularity , we may diſcoyer 
that which is done by Grave Bodies different in weight : and pro- 
ceeding farther, I have deſired to free my ſelf from any whatſo' 
ever impediment , that might ariſe from the Contad of the ſaid 
Moveables upon the faid declining Plane : and laſtly , I have ta- 
ken two Balls, one of Lead, and one of-Cork, that above an hun« 
dred times more grave than this, and have faſtened them to two 
ſmall threads, each equally four or five yards long , tyed on 
high : and having removed aſwel the one as the other Ball from 
the ſtate of Perpendicularity ,. I bave let them both goin the ſame 
Moment, and they deſcending by the Circumferences of Circles 
deſcribed by the equal Strings their $Semidiameters , and having 
paſled beyond the Perpendicular , rhey afterwards by the ſame 
way returned back , and reicerating theſe Vibrations, and xe- 
turns of themiſclves neer an hundred times , they have ſhewn ve- 
ry ſenſibly, that the grave Pendulum moveth ſo exaAly under the 
time of the Jight one, that it doth not in an hundred, nonorina 
thouſand Vibrations, anticipate the time of one {mall moment, 
bur that they keep an equal paſſe in their Recurſions, They allo 
ſhew the Operation of the Medium , which conferring {ome 1m- 
pedimcnt on the Motion , doth much more diminiſh the Vabrati- 
| ons 
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ons of the Cork; than that of the Lead : not that it makerh them 
more or lefſe frequent, nay,when the Arches paſſed by the Cork: 
were not of above five or fix degrees, and thoſe of the Lead fit- 
ry , they did paſs them under the ſame times.” - | "is 

S1My. If this be ſo, how is it then that the Velocity of the 

Lead is not greater than that of the Cork? that paſſing a zour- 
Tiey of ſixty degrees,in the time that this palseth hardly ſix ? 

Sar v. But what would you ſay, Simplicivs , in caſe they 
ſhould both diſpatch their Recurfions in the ſame time , when the 
Cork' being removed thirty degrees from the Perpendicular, 

| ſhould paſs an arch of ſixty , and the Lead: removed from the 
ſame middle point onely rwo degrecs, ſhould run an arch of four ? 
would not then the Cork be ſo much more {wift than the Lead ? 
and yet Experience ſhews that {o it happeneth : therefore obſerve, 
The Pendulum of Lead being carried &. gr. fifty degrees from the 
Perpendicular, and thence let go, ſwingeth, and paſſing beyond 
the Perpendicular , neer fifty more degrees, deſcribeth an arch 
of well neer an hundred degrees and returning of its felt back 
again , it deſcribeth another arch, not much leffe than the former, 
and continuing its Vibrations , after a great number of them,'ic 
finally'teturneth to Reſt : Each of thoſe Vibrations are made un- 
der equal times aſwel thoſe of ninety degrees , as thoſe of fifty, 
twenty, ten, or four ; ſo that by conſequence;the Velocity of the 
Moveable doth ſucceſſively languiſh and abate, in regard, that 
under equal times it doth ſucceſſively paſſe arches continually 
leſſer and lefſer. The like, yea the ſelf ſame effe& is performed 
by the Cork, hanging by a ſtring of the like length , ſavethat 
in a leſſe number of Vibracions it returneth to Reſt, as being leſs 
apt, by means of its Levity, to overcome the obſtacle of the Air: 
and yet nevertheleſs a]l che Vibrations, both great and-{mall, are 
made under times equal ro one another , and equal allo to the - 
_ times of the times of the Vibrations of the Lead. Whereupon it 
18 true, that if whilſt the Lead paſſeth an arch of fifty degrees, 
_ the Cork paſseth one but of ten , the Cork is then more flow 
than the Lead : butit will alſo happen on the other ſide, that the 
Cork paſseth the arch of fifry degrees, when the Lead paſseth 
but that of ren or fix; and ſo in ſeveral rimes the Lead ſhall be 
{wifter onewhile, and the Cork another while : but it the ſame 
Moveables ſhall alſo under the lame equal times, pals arches that 
are equal , one may then very ſafe]y {ay that their Velocities are 
equal. Eh 
S1m y- This diſcourſe ſeems to me concluding , and not con- 
cluding , and I finde in my thoughts ſuch a Confuſion , ariſing 
trom the one while (wifr, anorher while ſlow, another while ex- 
creme ſlow motion of both the one and other Moveable ; as that 
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grees : and that the Velocines in the Arch ; LKew! 6. 
equal ro one the other, aud ſg.ig the reſt. ub it is nA Gd the - 
Velocity that is cxerciſed. in the Arch.of. ſixty is. cqual.to, = es 
lacity that is execiſgd in the Arch of fifty, nop this A 4 ff rhe 
Arch of thirty. Bug, the Velocities are alwa nthe:laflec. 
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to.try. wig Ihave rightly wild ws 0 the Congrit of Salvie- 
tes, than out of any, neceſliry that I thaught Simplicivs to ſtandin 
of a more plain Explanation than that af. Selvigtre, wry. Is, af 
in all "—_ Bogk SSUFAPH clear, and ſugh,, that, it & = 
quent with him co reſolve Queſtiqns, in appearance not only ob- 
(cure, but.repagoant co Nature, and to.the Truth, with Re <a 
or Obſervations, ar. Experiments very trite and familiar. to every. 
one, it hath ( as I have underſtood from divers ) given occafiqg tg. 
one of the moſt} eſteemed Profeſſors of our Age to put the lee 
eltcem upon his Novelties, holding them to bave 2s much of 

didoeſfe, for that they depend. on over low and popular Fu 

mentals : as if the maſt adowable and moſt- to-be- -prized Proper- 
ty of the Demopſtrative Sciences, were not to ſpring and axiſe 
from Principles known, underſtood, aod granted by every one- 


But let us,for all that, contigue to hats our ſclyss-with pit 
that 
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ſatisfied in underſtanding and admitting, That'the intern Gravity” | 


of different Moveables hath no ſhare in differencing their Veloei-. 
ties, ſo that all of them, for ought that dependerh on thar, would”. 
move with the ſame Velacities; tell us, Salviatus, in what you' | 
place the fenfible and apparent inequalities of Motion ; and an-' | 
{wer to that Inſtance that Simplicizs produceth, and which Ilike- 
wiſe confirm, I mean, of ſeeing a Cannon Bullet move more ſwift- = 
ly than a drop of Bird-fhot, for the difference of Velocity ſhall be 
but ſmall, in refpeR of that which T objeR againſt you of Movea- 
bles'of the ſame matter;'of which fome of 4s greater will deſcend! 
in a Medium, in lefle than one beat of the Pulſe, that ſpace, chat- 
others which are leffer will not pafſe in an hour, nor in four, nor'in' | 
rwelity ; fach'are re; and minute gravel-ftones, "eſpecially, 
that {mall ſand whi | q 


ch muddieth the Water 3* in which Medi 
they will not deſcend in many hours ſo much as two fathoms,' 
which Stones, 'and thoſe of no great bigneſfe, do paſſe in one beat 
of *the Pulſe. FL: 92 ow "i EEE: | | HE ws 
-'$xL v. That which the Medium operates, in retarding Movea-" 
bles, the more according as they are'compared ro one another, leſs 
grave iz ſpecie, hath been already eclared, ſhewing that it pro 
_ceed5 from the abſtraction of weight. But how one andthe ſame. 
Medium can with {o great difference diminiſh the Velocity /in 
Movtables that differ only in Magnitude, although they are of 
the ſame Matter; and of the fame Figure, requireth for its expli- 
catiqn a more ſubtil diſcourſe, than Sar which ſufficeth for under» 
fznding how the more dilated Figure of the Moveable, 'or the 
Motion of the'Medinm that is made contrary tothe Moveable, re« 
The greater or [«{s tardeth the Velocity of the ſaid Moveable. I reduce the cauſe of 
rats heh che {4id Problem to the Scabrofity, and Poroſity, that is common- 
Hole ** Movea- Iy, and, for the moſt part, neceſſarily found in the Superficies of 
nr = K gwen: Solid Bodies, the which Scabroſities, in their Motion, go repulſing 
os os &:«r. and commoving the Air, or other Ambient Medinm : of which we 
dation. have an evident teſtimony, in that we hear the Bodies, though made 
as round as is poſltble for them to be, to hum whilſt they paſſe ve- 
ry ſwiftly thotow the Air ; and they are not only heard to hum,but 
to whir and whiſtle, if there be but in them ſome more than ordi- 
narycayity or prominency. We ſee alſo, that in turning round 
every rotund Solid maketh a little wind : And what need more? 
Do we not hear a notable whicring, and in a very ſharp Accent, 
made by a Top, while it turneth round on the ground with great 
Celerity ? The ſhrilneſs of which whizzing groweth flatter accor- 
ding as the Velocity of the Vertigo doth by degrees more and 
more ſlacken : a neceſſary Argument likewiſe of the commotion * 
and percuſſion of the Air by thoſe ( though very ſmall ) Scabcofi- . 
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ties of their Superficies. Ic is not to be doubted, but har theſe in the 
deſcenr of Moveables, grating pon, 409. repulling the land Aur 
pe rear reandmenr in he Velocity ,and fo mach the greater 
by how much the Quperficies ſhall be greater, as is that of 1cifr 
Solids Compared to bigger. * MT | 


was leflened. | 


S1ne. Really, 1 think, that ic ought ſo to follows you ſay, 
granting the preſent Dodrine with a ſalpo ſtill to our Do&rine, 
which teacheth, that the greater or lefſer Gravity hath no operati- 
on in accelerating or retarding Motion. i Ip 

SaLv. And this confirm ; and grant you likewiſe your Po- 
ſition, from whence, in my opinion, may be inferred, 'That in caſe 

the Gravity diminiſheth more than the Superficies, there may be 
introduced in the Moveable, in that manner diminiſhed, Tome re- 
tardment of Motion,and that greater and greater, by how much in 
proportion, the diminution of the Weight was greater than the di- 
minution of the Superficies. 
'Srny. I make not the leaſt queſtion of it. 


PW Solids caxnet be 
Sa tv. Now know, Simplicixs, that in Solids one cannot di- ©***i/hed the 


mintſh the Superficies ſo much as the Weight keeping the ſimili- arias a" 


tude of Figure. For it being manifeſt, that in diminiſhing of grave 7*<* the jw 
| L Solids, lunds of the Fis* 


gerer, 
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GALILEUS. his DIALOGuEs , '.(: ® 
Solids, the Weight leſſenerh as much as the Bulk, when ever the - 


Bulk happens to be diminiſhed more than the Superficies, { care 
being had to retain the ſimilitude of Figure ) the Gravity likewiſe 
would come to be more diminiſhed than the Superficies. But Gea- 
metryteacheth us, that there 1s much greater proportion between 
the Bulk and the Bulk in like Solids, than between their Supexfi- 
cies.” Which for your better underſtanding, L ſhall explain in ſome 
particylar caſe, Therefore fancy to your ſelf, for example,a Dyc, 
one of the Sides of which is w. gr. two Inches long, ſo that one of 


rs Surfaces ſhall be four Square Inches, and all fix, that is, all its 


Syperficies twenty four Square- Inches. Tihen fuppole the ſame 
Dye at three{awings cut into cight ſmall Dice, the Side of eyes 

one of which will be one Inch, and one of its Surfaces an Ing 

Square, and its whole Syperficies ſix. Square: Inches, of which the 
whole Dye contained twenty four.ip'irs Superficjal content. Now, 
you ſce;that che Superficial conzent of the linle Dyc'is the fourth 
part of the Superlicia] content 'of the greay one, ( for ſixis the 
fourth partof twenty. four ). but the Solid content ot the {aid Dye 
is only the eighth part : therefore the Bulk, and conſequent]y the 
Weight, doth much more diminiſh than the Superficies. And if 
you ſubdivide the little Dye into eight others, . we ſhall have for 
the whiole Superficial content of gne of theſe, one and anhalf 
Square Inches, whichis the fixteench part of the Superficics of the 
firſt Dye; bur its Bulk,or Maſs,is only the fixty fourth part of thar. 
Yau ſee; cherefore, how that in only theſe two diviſions the Bulks 
decreaſe four times faſter than rheir Superficies : and if we-ſhould 
proſecute the Subdiviſion, untill that we had reduced the tirſt So- 
lid into.a ſmall powder, we ſhould find the Gravity of the minute 
Atames" to b Tellericl an hundred and an hundred times more 
than their Superficies. And this which I have exemplified in 
Cubes, hapneth in all like Solids, the Bulks of which ate in Seſ- 
quialter proportion of their Superficies. You {ce,therefore,in how 
much greater proportion the Impediment of the Contad of the 
Superfictes of the Moveable with the Medzum encreafeth in ſmall 
Moveables, than in greater : and if we ſhould add, that the Sca- 
brofities in, the very {mall Siwperficies of the minute Aromes are 
not happily leſſer than thoſe of the Superficies of greater, Solids, 
thar are diligently poliſhed,obſerve how fluid, and void of all Re- 
ſiſtance being opened, the Medinm 1s required tabe, when it, is to 
give paſſage to lo feeble a Virtue. And therefore take notice, $ivz« 
plicixs, that T did nor equivocate, when eyen now I ſaid, That the 
Superficies of lefler Solids is greater, in compariſon of that of 
bigger. ; ene 
©: $1ne. Tam wholly ſatisfied : and I verily believe,that if I were 
to begin my Studies again, I ſhould follow the Counſel of T4 
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and efiter my (df firſt in the'Mathemaricks, which Ice to proceed 
very ſcrupulouſly; and refule to admit any thing for certain, ſave 
that which they neceſfatily'demonſtrate; ff I 

SG. [have taken great delight itt-this Diſcoutſe 3-but;be-- 
fore we paſle any farther, PF would beglad tobe (atisfied'in one - 
particular, which newly came into'my"thonghts, - when bur juſt 
now you ſaid, that Like Solids are 111 Seſquialter props ion to 
cheir Superficies, for 1 have ſeen, and underſtood; the Propolition' = 
vichirs Demonſtration) in #ithiris proved, That thoSuperſicies 51,9 5 1 ce 
of Like Solids arein duplicate proportion of' their Sides-3:and ano- i, TONE: 19 
cher that proveth' the ſame” Solids to be intriple proportionof the »their Super ficies. 
fame Sides; Gut the propottion'of SolidFto- their SuperficiegIdo 

we 


not remember that I eyer ſo much as heard it mentioned; 


* $1. - You your"ſelf Have anſwered andideClare edi the doubt. 
For that-which is( rriple of # thing of which'aniother is'd6ublegoth 
it not'tome to be'Seſquiikter of this double #' Yesdoubtlefſe: "Now, 
if Superficies are in double proportion of the Linee, of which the 
Solids ate im triple proportion;miyinor Weſt: Tharthe Solids are 
;n Scſquialter proportion of” theit Superſicies'? | (41 4 4) 7 
Sack. Tunderſtand you very well: And' although other pat- 
cicalars; pertaining to the niatter of whith-we have treated, 'do're- 
main for me to ak," Yet if weſhouldthus'run from one Dipreſſion 
to another, it will be late befvfe we ſhould come tothe Queſtions 
principally intended; whith'concern the'diverſities of the Acci- 


dents of the Reſiſtances of Solids againſt-FraQtion ; and therefore, 
if you-ſo pleaſe, we'may return'to the firſt Theme, which we pro- 


poled in the beginning. © 6 Q/103/ Þ. 0; 

Sar y. Youſay very well; but the ſo many; and fo different 
things that have beet examined,” have ſtoln/fo'much of our time, 
that thete is but little of it-left in this:day'to ſpend-in our other 
principal Argument, which1s'full of Geometrical -Demonſtrati- 
ons 'that are to be conſidered with attention :>ſo that I ſhould think 
it were better | to "adjourn our meering tilt 'to morrow; as well for 
this which I haye' told you, as alſo becauſe I might briog withme 
ſome Papers, on which [ have, in order, ſet down the Theorems and 
Problems, in which are propoſed and demonſtrated the different 
Paſſions of this Subze&, which, it may be, would nor otherwiſe 
with requiſire Method come into my mind. 07 26, 7 


Sac 8. I very gladly comply with your advice, and ſo-much the 
more willingly, in regard that, for a Condlufion of this daies Con- 
terence, I ſhall have time to' hear you reſolve ſome'doubtrs that I 
find in my mind concerning the Point laſt handled. Of which one 
15s, Whether we are to hold, tharthe Impediment of the Medizn: 

may be ſufficient ro afſign boands to the Acceleration "of Bodics of 
very grave Matter,that are of great Bulk,and'of a Spherical Figure: 

L2 and 
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and I inſtance in the Spherical Figure, that I might take that which 
i5 contained under the leaſt Superticies,, and therefore lefle ſubjet 
to Retardment. Another ſhall be, touching the Vibrations of Pen- 
dulums,/apd this hath many heads; , One ſhall be, Whether all, 
both Great, Mean, and Little, are made really.and preciſely under 
| Times; And anather, . What is the proportion of the Times 


of Move 


ieables, ſuſpended at unequal ftrings, of 'the Times of their 


. 
09 


to all Truths, I ſuppoſe, that,which cycr of them we handle,ic will 
draw afzer it {o many, other 'Truchs ,--and curigus Conſequences, 
that/I canngt tell. whether the remainder of this day may ſuffice 
for the diſcuſſing of themall.. 


* 


$@a68 Ik they 'ſhall-be but. as delightful as, the , precedent , It 
would be:more grateful far me to cmploy. as mayy daigs,gotrofay, 
honrs, as it 1s wats night, and. I'belicys that Simplicius will po; be 
cloy d with ſuch Argumentations as thele.. 1 1 
$1 ne- No:gemainly::,gnd- 6lpegjally, when the Queſtions trea« 
ted of are Phyfical, touching which. we read nor. the Opinians-or 
Diſcourſes of-pther Philpſophers, -. ., - tant +. 


Any Body, of any - S. AL Y» I CAINE therefore 9 the- hſt, affirguny without any | 


Figure,Greaneſs; hafitation, thas there is.not a phere(lo. big, nor of Nauerlagrave, 
checked by the Ree P8838 the Benitence af the: Medina, though very repugya checks 
nitence of the Mc- its Accaleration, apd jn,the-cominuation of che Matian, reduecth 
cu nz 140; Equabilicy, of which.we, may Jaw a very, clear Argument 
ſ«ch ſort, that-che From Expexjonce is {c1f- For if any falling Moveable were able in 
rg 8g, its continuation of Motion to attain any degree of Velecity, no 
peg Foo Veloexy that ſhould he conterced upon it, cauld beſo great bur 
that it would depaleiit, 'and free it (FIf- of it by help of the Impe- 
diment of the Medizm, .' And thus;a Cannon-bullet, that hadde. 
icended through tbe Air,'v. gr- fpur yards, and had, for examplc, 
acquired tet degrees of Velocity, 3nd that with theſe ſhould enter 
into the Water, in caſe the Impedjment of the Water were not 
able to; prohubic luch a certain 4wpetzs in the Ball, it would en- 
creale it, orat leaſt wopld continue it- unto the bottom ; which is 
not oblerved to cnſue : nay,the Water,althoygh it were but a few 
tachoms jn depth, would impede and debilitate ir in ſuch a man+ 
ner, thatit will make hut a {mall impreſſion in the bottom of the 
Riyer or Lake. It: 3b therefore maniteſt, that that Velocity, of 
which the Water had ability, to deprive it ina very ſhort way, 
would never be permitted co be acquired by it, though ig a depth 
of a thouſand Fathoms, And why ſhbuld it be permitted to gain 
it 12 a thouſand to be taken from it again in four ? What need we 


more ? Do we not {ge the immen(e lyzpetus of the Ball,ſhot from 


the Cannon ut ſelf, co be in ſuch a manner flatted by the interpo- 
fition 


| $ a 1.4%. The Queſtions are ingenious, and, like as it is incident. 


Ae noo Ct 
DE Eby 
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frionof/a few Fa 


athom of Water, that wirkout any; hacitieo the 

 Shipyic but very bardly rracherh romake a dentin-it 2 The Air al- 
ſa; chough very yiclding;. doth neyartheleſle' reprefie the! Velocity 
of the falling Moveable, although. s/bg.yery heavy, as we may by 
ſuch like Experiments.colle& 3, (tor. if. from the top off a very high | 
Tower we ſhould diſcharge; a Mylqyetdows wards, this will wake I 
alefſer impreſſion. on the grounds; than if we. hould Miſcharge the I 
Mulquet, at the! beight, of: faur as.f1x yards above the Planes ap J 
evident ſign, that the ſmpetyss whenewich the Byller iffuerk: from 3 
the Gun, diſcharged an, abe.rop of the Tower, dorh gradually dir 
miniſh, in. deſcending. thorow the Ais : therefore the deſcending 
from-any whatſqcyer. great height: will not {uffice ro-make it ae- 


oQ 


quire that Jzpetie,. , of. which the Reſiſtance of the Airdeprived 
KR, when ithadin any manner þeep-conferredupan it. The: batte- 
Ty likewiſe that the force of a Bullet, ſhot from a Culveria, hall 
make in a Wall at. the diſtance of twenty Paces;' wauld get, .Iibe- 


- 


lieve, be fo great, if the Bullex was ſhat, perperidicularly from any 

immenſe Altitude. Lbelieve,. therefore, that'there is a Bound of 

term belopging to thei Acceleration. of every Natural Moveable 

that departs from Reſt, and that the Impediment of the Medivh in | 
he end ta* Equality, in which &. afterwards alwaies * Or Equabllity: 
_continueth.: bo SR. TE. DD 11235 TISTEROT, 

S a 6 8- The Experiments arercally, in wy opinian; muck to , 
the purpoſe : nor doth agy thing/remain, uglefle the Adverſary ; 
ſhould fortific himſelf, by denying, thas hey will bold true in greac 4 
and pooderons, Mages, and that 3 Canyoubuller coming from the 3 
Concave of the Moon, or from the upper Region of the Air, 
would make a: greater percuſlign'thap coming fg the: Cannon, 

Satv. There 1s ng queſtion, but chat many things may be 
objeted,and that they may not bg all falved þy Experiments ; ne- - 
vertheleſlc in thiscontradiQtion, me thipks, there is ſomething that 
may fall under conſideration ſcilicet, that it is very probable, , G,,4 8:41, 
that the Grave Body, falling from an Altitude, acquireth ſo much falling from 4 
Impetus, at 1ts arrival fo the ground, as would ſuffice to return it hwy guy oY = 
to that height,as is plainly ſeen in a Pendulum reaſonable weighty, od. Pagrpe BY 
that being removed fifty or ſixty degrees from the Perpendicular, *<* the ground; 
 gaineth that Velocity and Virtue which exaAly ſufficeth to force it 55, wa [oft 
tothe like Recurſion, that little abated, which is taken from it by %#" * 
che Impediment of the Air To conſtiturs, therefore, the Cannon- {nth 
bullet in ſuch an Altitude as way ſuffice for the acquiſt of at Impe- 
tus, as great as that which the Fire giveth ie in-irs iſſuing from che 
Piece, it would ſuffige-to ſhoot jt upwards perpendicularly with 
Z the laid Cannon, and tlien obſerving, whether in irs fall  maketh 

an 1mpreſiion equal to.that of the percuſſion made near at handin 
3 Hluing forth; but, indeed, I helieve, that it would notbe any 

whit 
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GALILEuUs his DIALOGUES | | 
- whit near ſo forcible. And therefore I hold that the Velocity, 
which the Bullet hath near to its going out of the Piece, would 
be one of rhoſe that the Impediment of the Air would never ſuffer 
it to acquire,whilſt it ſhould witha natural Motion defcetid, leaving. 
the ſtate of Reſt, from any gjeat'height. '1 come” now to the ottier 
Queſtions belonging to Pendulums, matrers which'to matiy would | 
ſeem very frivolous-and more eſpecially to thofe Philoſophers that 
are continually buſted in the more profound Queſtions'of Natural 
Philoſ6phy : yet, notwithſtanding, will not 1 contemn'them, being 
encouraged by the Example of Ariſtotle himſelf, in whom Tadmire 
chis above all things 3 that he hath not, as 6ne way (ay oritecd any 
matter that any waies merited<confideration, which he bath not 
ſpoken of: and now upon the Queſtions you propoundet;' I think 
1 can te} you a certain concett- of *'mine npþbn fome Problems con- 
cerning Mafick, a noble 'SubjeR; of which fo many fathons'men, 
and Ariſtotle himſelf; have written; and 'tonching it; he confide- 
reth many curious-Problems : (o that if I likewiſe ſhallfrom' ſo fa- 
miliar and ſenſible Experiments, draw Reafons'of admirable acci- 
dents on the Argament of Sounds, I may hope ' that my difcourſes 
will be accepted by you. © 3 FDO0 


: S a 6 x Notonly accepted, but by me, in particular, moſt paf- | 
ſionately deſired, in regard that I taking a great delight inall Mu- | 
ſical Inſtruments, and being reaſonably well inftru&ed concerning | 
Conſonances, -have alwaies' been ignorant 'and perplexed with 
endeavouring to know, whence: it cometh that one ſhould more | 


pleaſe and delight me than another ; and that fome nor only pro- 
cureme no delight, but highly difpleaſe me : the rrite Ptoblem al- 
ſo of the two Chords ſet to an Uniſon, ore of which moveth and 


actually ſoundeth at the touching of the ather, I alſo am unreſo]- | 

ved in: nor am I very clearly informed concerning the Forms of © 

Conſonances, and other particularities. V, | 

Sar v. We will fee; it from theſe our Pexdulums one may ga- | 

ther any fatisfaGtion 1a all theſe Doubts. And as to the firſt Que- 

ſtion, that is, Whether the ſame Pendulum doth really and pun&n- . 

ally perform all its Vibrations, great, lefſer,and leaſt, under Times ; 

| preciſely equal 3 I refer my ſelf ro that which I haveheretofore | 

Meveables deſcew- learnt from our Acadzmian, who plainly demonſtrateth, that the 

ang _ _ Moveable that ſhould deſcend along the Chords, that are Subren- 

Subtenſes ro any es to any*Arch, would neceſſarily paſſe them all in equal Times, 

Arch of « Cirele, ag well the Subtenſe under an hundred and eighty degrees, | (that : 

a = ef. 1s, the whole Diameter ) as the Subtenſes of an hundred, fixty, ten, 
ſerChords in equal two, or half a degree, or of four minutes : ſtill ſuppoſing that chey 

iſ all determine in the loweſt Point touching the Horizontal Plante. : 


Next as to the deſcendents by the Arches of rhe ſame Chords eli- 
vated above the Horizon, and that are not greater than a Qua+ ' 
drant, 
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drant that is, than,nigcty a wy Evperigace likewiſe; ſhaywe,that oral ad 
they: paſle- all n, Times equa). bur yer, ſhoczer than the, Times of ir o ales w Ar- 
the pailages bythe Chords; ap effect which hath. {o mugh of won- = of the ſame 
der in-it, by. bow, much ax the firſt, apprehenlion. one. would think £70 
the. contrary ought. to follow; For the tex of, thaibegiagingy the [4d Avcles mm 
and he nd of the Motion being cowmogs anglcheRighe Lone be: 7." 7", 
ing the.ſhorteſk; :that. can/be:compretiended berween: of 


(aid than the trenfut- 

Termg,itſeemerh:reaſonable, thatxbe Mation made. by ir. fhquld 7 4s whe 

be fipiſhed io the ſhoreeſt, Titae, which yoris:ngt Jo": bur the.ſhatr © * 

reſt Fane, and confequently.the fwifrelt Motzon,, 1$ thag made by = 

the, Arch of whigh,: the! (aid Right-Line [3s Chord:c;r in the noxt The 7.mea of the 

placez,/as:to the Fines of gbe Vibrations of Moveables,i ſu{perided 4 CO of Me 
TA . ; "EC = 4s ables, harging at 

by. ſtrings of diffetent lengghs, thoſe I umes;Are ia Suhdeple PIO+> a longer or ſhorter 

poxtign £0. the lengths of the ſtrings 2.074 tk, you with; thelJepgths #5144, are ro one | 

are, inguplicate propgstipn. tothe; Times, that. 18, ate as#he8quaces ;;,, 1,,1..1, *. 

of cþe Times: {othat.if; for.exawple, the Tine ofa Vibratida /cgths of the 

of one Zendulynis double tothe Time of, a.Vjyragionotagocher, 41, 8. "ag wy 

it. follaweth, that ghe.length of the [tring of that:1s, quadmple tQ - 

che length of the ſing of this, Agdio the Time-of one Vihration 

of thac, another ſha}l, then make thice Vibrations, when the trivg 

of that ſhall be nine times as Jong:a5-the other. From whence doth 

follow, that: the length af the.licangs have togach orberthe fame , 

proporiionthat the Squares of. the Numbers of the Vibrativns that 

are made inthe fame;Times haves; dion: 5. 


| $416k: Then, 1k I bave ghtly noderſRood-you, I may eaſily La the Loop 
know, the length. of a ſtring, hanging at any never-ſo-great beighe, '7;;u7, « which « 
although. the ſuhlime term of the ſuſpenſian- were invifible gome, Moveable beny- 


and 1 only ſaw, the ther: lower extream.. For x I ſhall faſten a eth,by the frequen- 


cy of its Vibrations 


weight of ſufficient Gravity.to. the ſaid ſtring here below. and (ec 
it, On vibrating t0 and again, and 4 fciepd eelling {ome of irs Recuc- 
ſiongand I at the fame. time rellthe Recurſions of anocher:;Movea- 
ble, {uſpended a4 a. firing; that: is; preciſely a. yard long,. by the 
Numbers of the. Vibrations, of. thele Peadulq; made in-the fame 
Timg, L will find ths length of che firing. As for example, ſappaſe 
that ia the time that my friend. hath counted twenty Recurſions of 
the long ſiripg, 1 had rold-rwo; hundred and forty of myiftring, 
that ig;one yatd Jong :. {quaring the. ewo numbers. twenty and two 
hundred aud forty, which are 400, and 5 76004] will ſay, that the 
long ſtring containeth- 5 7600 af -thaſe Meaſures, of which my 
ſtring containeth 409,a0d-beqauſe the ſtring is ane ſale yard;1 will 
divide 5 7600 by 400,and the quotient will be x 44, and I:willaf- 
firm that fring.co. be; $44 yards longs 1, 

S 4 Ly.) Nor will you: be miſtaken-ane Inch; and eſpedally, if 
you takg a great Number of Vibrations. kD; 

$4 6 R- You give me frequent. occaſion to admire the Re 

an 
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Every Pendulum 
bath the Time o 
its Vibration ſo lis 
mired , that it us pay | Foy. | : ; 
n+ roſſible :0 make Onely one, which 1s natural unto it. Let any one take the ſtring in 


” move under 3) hand, to which the Weight is faſtened, and rrie all the wayes 


4 a 5 , £ , X OV FSI "ITY" OW ER " TF: ? ; eb of en I II ee Hed pa wy SC. 4 
q 7 RL -2 ths PO oo TS) ” 4 dat aur Soo. 2 Aid 0 2 » 1 0). RS TITS GO 28-4. of 3 nn Ch OCxS $a Sa Ht gt Ns DR IE TOPS #2 gÞ vu 
* la HAINES 6 nn hw * LOS Wt RI, RET Ke 2 Knot & 2 Md ut "R811 Blo e Mo REN Dl AIR a PRI 77 Ke Af PUETFORS Tf, 1 ON. os "- Er, 4. 4 \ 0 Weed EY Y £3 1% I rt tata CNS ER 3 EIN £ AQ 
* YE » "YE DOPE FLY ARS RAR TY 7; 4 , + and os "2: At SR SP Po A ot TS; 3 ONYIS A ISS EI TN Le” ER Er ES 7g © C3 t ut RE Wag ON Greg *j Ns 4.” 4.24 x x 
= Oe, IETEY Le OTA NEE Lo TOM IE 0920 On analy wn Y BM * "a OR TEE # : CI Be! SIRE - LIED $ E384, "3. hp #5 o FITS, SR, We y [2 
EC das 67 AT US Teng MIO Ty ART Se Nas CET an, TOOATONEE'S : SO ISIPRA, dane to 3s 4 - et 2 "M8 I «1s 
"» $238 9s Pas 4 : 7s So (HD © WIT ; k , 


s Pg EI Wes 6 255 Rd» Re, 5 Þ AWE gd X OA AN SR RI ATION 
rb OY Agnngt LA 0 cn A 
0 C; 
* XY 
A 


Garitus his DIALOGUES 
and withal the extraordinary bounty of Nature's whilſt by thing: 
iſo common, and, 1 might in a certain ſence ſay,*vile, you go col- 
leing of Notions very*curious z/ new, and oftentimes, remote 
from all imagination. 1 have an hundred times conſidered the Vi- 


brations , in particular, of the Lamps in ſome Churches, roy 
| by very long ropes , when they have been unawares ftirredby 


any one : but the moſt that I inferred from that ſame Obfervari: 
on , was the improbability of the Opinion of thoſe who'hold, 
chat ſuch-like Motions are maintained and continued by the Medi- 
um , that is by the Air : for it ſhould ſeem to me,that the Air had 
a great judgment, and withal bur little bufineſle to ſpend fo ma- 
ny-houts time in vibrating an banging Weight with ſo machRegu- 
Jarity : bat that I ſhould have learnt, that' that ſame Moveable, 
ſuſpended/at a ſtring of an hundred yards long,” being' removed 
from Perpendicularity one while ninery degrees, and another 
while one degree onely,or half a degree,ſhould ſpend as much time 
in paſſing this lictle, as in paſling that great Arch; certainty would 
never have come into my head , for I ſtill think, thar'it bordererh 
upon Impoſzibility. Now Iam in expeQation to hear that theſe 
petty Notions will aſsign me fuch Reaſons of-thole Mufical Pro. 
blems, as may, in part at leaſt, give me ſatisfaQion. 3 1663 4.9 
Sauv. Aboveall things, you are to know, that every Pendu« 


f lum hath the Time of its Vibrations ſo limited, and prefixed; that 


it is impoſſible to make it move under any other Period , than thax 


he can to encreaſe or decreaſe the frequency of its Vibrations, 
and he ſhall finde it labour in vain: but we may, on the. contrary, 
on a Pendulum, though grave and at reſt , by onely blowing up- 
on it , conferre a Motion , and a Motion conſiderably great, by 
reiterating the blaſts, but under the Time that is properly be- 
longing to'its Vibrations : for if at the firſt blaſt we ſhould have re- 
moved it from Perpendicularity halt an Inch, adding a ſecond, 
after that it, being returned towards us, is ready to bepin the (e- 
cond Vibration , we ſhould conterre new Motion on it, and ſo 
ſucceſlively. with other blaſts , but given in Time , and not'when 
the Pendulum is comming towards us (for ſo we ſhould impede 3 
and not help the Motion) and fo continuing with many Impul- 
ſes, we ſhould confer upon it ſuch an Impetus, that a greater 
force by much than that of a blaſt of our breaih, will be required 
to ſtay it. rar | Ia 
Sas 8k. I have, from my childhood, obſerved, that one man a- 
lone , by means of theſe Impulſes, given in Time, hath been able 
to towl a very great Bell, and when it was to ceaſe, Thave ſeen 
four or {ix men more lay hold on the Bell-rope, and they have all - 
been 


9730 NAILS I rag do SR Jar RUG Ye GAIT da I OE 1-5 RE, WARS” > eas dnt et ey " 


PN RIENSR "> bred, Ard a” 
x. Rt DU SHELDON DYES 4, 
EE EAA» 3 $I I TH 
35h ST : X 
4 þ Le A P 


Daal. I * x . 


a ſecond, a third, a twentieth, and many more, overtaking it, all 


 mujation,/ with'that firſt rouched ,. and one may clearly ſee it go, 
diartiog its Vibrations exactly according to the Pace of jts Mo- 
ver. This Undulation thar diſtenderh it (elf thorow the Mir, mo- 


 parently ſeen in-making the Glafſe to ſound ; by putting a little 
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been raifed from the gronnd : to many rogerher being unable to 
acceſt that Impet4s , which one alone, with regular Pulls, had con- 
tecred upon the Bcll. Sa Tn. OO TOE E 

Sa uv. An example, that deciareth my meaning with no lefſe 7h, Chud of 4 
propriery than rhis that I have premiled,, doth ſure to render the 4*/c-/ Nt 
rcaton of the admirable Problem of the Chord of che Lute or Viol, 79% ind watt 
which moveth,and makerh nor onely rhat really ro ſound, which he Chords ſer r--» 
:- tified to the Uniſon ; but that allo which is ſet to an Eighth 14.99% ry oo 
and x Fifch; The Chord being couchr, its Vibrations begin, and fad; and why 
continne all the Time that its Sound 15 heatd to endure : theſe 
Vibrations make the Air ncer adjacent ro vibrate and tremble, 
whoſe tremblings and quaverings diſtend themſelves a great way, 
and ſtrike upon all the Chords of the Inſtrument , and allo of 0- Sundy Pribi: +: 
thers'\neer unto it : the Chord that is ſet to an Uniſon, with that at, Scop 
which 1s:toucht, being diſpoſed to make its Vibrations *in the Ws *1; 1:/hoBg 
{ame Time, beginneth at the firſt impulſe to move a little , and * Or under. 


io juſt and Periodick Times, ir receiveth ar laſt, the ſame Tre- 


veth; and makes ro. vibrate, nor onely the Chords , but likewiſe 


others will not move ar the ſtriking of this Chord , nor will that 
Briſtle tremble at the ſtriking of anocher Chord. ' If with the Bow 
one ſmartly ſtrike the Baſe-Chord of a Viol , andſet a drinking 
Glafle, thin and ſmooth, neer unto ir, if the Tone of the Chord 
bean. Uniſonto the' Tone of the Glaſle,, the Glaſſe ſhall dance, 
and fenfibly re-found. Again, the ample dilating of the Tremor 
or Undulation of the Medium about the Body cefoundibe, 1s ap= 


Warer init , and'rhen chafing the brim or edge of ir with the tip 
of the fipger : for the included Water is obſerved to undujate in 
a moſt regular order: and the ſame effe@'will be yet more clearly 
{een, by ſetting the' foot of the Glaſſe in rhe bottom of a reaſo- 
nable large Veſſel; in which there is Water 'as high "almoſt as to 
the brim of the Claſſe , for'making ir tofound,”as before , with 
the Confrication of the finget,” we ſhall ſee'the trembling of the. 
Water to diffuſe it ſelf moſt regularly , avd with great Velocity, 3 
to a great diſtance round about the Glalſe ;: and it hath' many A 
M runes 1 
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a. GALILEUS his DIALOGUES: 


times been my fortune, in making a reaſonable big Glaſſe, almoſt | 
fall of Water , to ſound as aforeſaid , to lee the Wayes 1n the 
Water, at firſt formed with an exaC equality ; and it hapning 
ſometimes, that the Tone of the Glaſle riieth an Eighth higher, ac 
the ſame inſtant, I bave ſeen every one of the {aid Waves to divide 
themſelves in two : an accident that very clcarly proveth the 
forme of the Ocave to be the double. 
SaGr. The ſame hath alſo befaln me more than once, to my 
delight, and alſo. benefit : for I ſtood a long time perplexed a- 
bout theſe Forms of Conſonants , not conceiving, that the Rea« 
ſon, commonly given thereof by the Authours that have hither- 
to written learnedly of Muſick , were ſufficiently convincing , 
they tell us, that the Diapaſon , that is the Eighth , is contained 
by the double, the Diapente , which we call the Fifth , by the 
* An Tnftrument Seſquialter: for a Chord being diſtended on the * Monochord, 
of bur one ſtring; ſtriking it all ; and afterwards ſtriking but the half of it, by pla- 
— Bo rnd Cing a Bridge inthe middle, one heareth an Eighth; and if the 
re Marine, Bridge be placed at a third of the whole Chord , touching the 
: whole, and then the two thirds, it ſoundeth a Fifth ; whereupon 
they infer, that the Eighth 1s contained between two and one, and 
the Fifth between three and two. This Reaſon)I fay,ſcemed to 
me not neceſſarily concluding for the aſſigning juſtly the double 
and the Seſquialter , for the natural Forms of the Diapaſon and 
the Diapente. And that which moved me fo to think, was this. 
There are three ways, by which we may ſharpen the Tane of a 
Chord : one is, by making it ſhorter , the other is by diſtending3 
or making it more tenſe; and the third is by makivg it thinner. If, 
retaining the ſame Tention and thicknefſe , we would hear an 
Eighth , it is neceſſary to ſhorten it to one half , which is done by 
ſtriking it all, and then half. But if, retaining the ſame length 
and thickneſſe , we would have itriſe to an Eighth, by ſcrewing 
it higher , it will not ſuffice to ſtretch it double as much, but we 
ſhall need the quadruple, ſo that, if before it was ſtretched by a 
Weight of one pound , it will be needful to faſten four pound 
to it to ſharpen it toan Eighth. And laſtly,it , keeping the ſame 
length and Tention, we would have a Chord,that by being {mal}- 
ler, rendereth an Eighth, it will be neceſlary, that itretain onely 
_ a fourth part of the thickneſle of the other more Grave. And this 
which I ſpeak of the Eighth, that is, that its form taken fram the 
Tention , or from, the thicknefle of the Chord, is in duplicate 
proportion, to that which it receiveth from the length, 1 tabe 
underſtoood of all other Muſical Interyals':; for that whicki tho 
lengch giveth us in a Seſquialter proportion, i. e. by ſtriking it all, 
and then the two thirds, if you would have it proceed from:the 
Tention , or from the diſgrofſing , you muſt double the Seſqui- 
alter 
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Dial. 1. of MOTION. 
alcer proportion , taking the double Seſquiquartan : and if the 
Grave Chord were ſtrerched by four pound weight, faſten to the 
Acute not fix, but nive: and,as tothe thickneſſe, make the Grave 
Chord thicker than the Acute, according to the proportion of 
nine to four, to have the Fifth. Theſe being moſt exa&t Experi- 
ments, I thought, that I ſaw no reaſon, why thele Sage Philoſo- 
phers ſhould eſtabliſh the form of the Eighth ro be rather the dou- 
ble, than quadruple; and the Form of the Fifrhto be rather the 
Seſquialter , than the double Seſquiquartan. But becauſe the 
- numbring of the Vibrations of a Chord , which in giving a found, 
are extreme frequent, isaltogether impoſſible, I ſhould always 
have been in doubt , whether or no it were true , that the more 
Acure. Chord of the Eighth, made in the ſame time, double the 2 
number 'of the Vibrations of the more Grave , if the Waves, 
which may be continued as long as you pleaſe, by making the 
Glafs'to ſound and vibrate , had not ſenſibly ſhewn me, that in 
the (elf ſame moment that (ſometimes) the Sound is heard to riſe 
roan Eighth, there are ſeen to ariſe other Waves more minute, 
which with infinite ſmoothneſs cut in the middle cach of thoſe 
firſt. 0 
S.atv. An excellent Obſervation for Siſtinguiſbing one by 


one , the Undulations ariſing from the Tremulation of the res» 
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GALILEUs his DIALoOGuEs 
Plate : but when the Sctaping paſted without any Sibilation; 
there was not fo much as the leaſt ſign of any fuch ſrreaks. Re- 
peating the Experiment ſeveral times afterwards , {craping now 
with greater, now with lefle velocity , the Sibilation hapned to 
be of a Tone ſometimes acuter, fometimes graver and I obſerved 
the marks made in the more acute founds to be clofer together, 
and thoſe of the more grave farther afunder : and fometimes alfo, 
according as the felf ſame ſcrape was made towards the end, with 
greater velocity than at the beginning , the ſound was heard ts 
grow ſharper , and the ſtreaks were obſerved to ftand thicker, 
but ever with extream neatnefſe, and marked with exaQ equidi- 
ſtance : and farther-more, in the Sibilativg ſcrapes ; I felc rhe 
Chizzel to ſhake or tremulate in my hand, and a cettain chilneſfe 
to runalong my arm 3 and in ſhort , I ſaw tlie ſame effeted upon 
the Toole, which we uſe to obſerve in whiſpeting , and after- 
wards ſpeaking aloud , for ſctiding forth the breath without 
forming a ſound , we do not perceive any moving in the throat 
and mouth, in companiſon of that which we diſcern to be in the 
Wind-pipe and Throat of every one , in ſending forth the voice; 
and eſpecially in grave and loud Tones. I have likewiſe ſomie- 
times amongſt the Chords of the Viols , obſerved two thatwere 
Uniſons to the Sibilations made by ſcraping after the manner I 
told you , and that wete moſt different in Tohe, frem whichtwo 
they preciſely were diſtant a perfe& Fifth , and then meaſuring 
the intervals of the ſtreaks of: both the Scrapes, I1 ſaw the dis 
ſtance that conteined forty five ſpaces of the one , conteined 
thirty of the other : which, indeed; is the Forti attributed - to the 
Diapente. But here, before I proceed any farther, I will cell you, 
that of the three manners of rendring a Sound Acute, that which 
you refer to the flendernefſe or finenefſe of the Chord , may 
wich more truth be aſcribed ro the Weight. For the alteration ta- 
ken from the thickneſſe, anſwereth:, when the Chords are- of the 
ſame matcer ; and ſo a Gut-ſtring to make an Eighth, ought to be 
four times thicker thaii the other Gut-ſtring; and-one of Wier four 
times thicker than another of Wier:'But if I would make an Eighth 
with one of Wier to one of Gur-ſtting , 1 am mibt to make it four 
times thicker , but four times graVer, ſo that , as to thickneffe, 
this of Wier ſhall not be four times thicker ; but quadruple in 
Gravity , for ſome tithes it ſhall be mote ſmall than its reſpor- 
dent tothe Acuter Fighth , that is of Gut-ftring. Hence it com- 
meth to palle that, TS an Inftrument with Chords of Gold, 
and another with Chords of Braffe, it rhey ſhall be of the fame 
length, thickneſſe, and Tention, Gold bring almoſt twice as 
| heavy , the Strings ſhall prove about a Fifth more Grave. And. 
here it is to be noted, that the Cravity of the Moyeable more re- 
fiſteth 
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fſteth the Velocity , than the thicknetfe doth ; contraty'to what 
others at the firſt would think : for indeedin appearance,its more 
reaſonable, that the Velocity ſhould be retarded by the Reſiſtance. 
ot rhe Medinm againſt Opening in a Moveable thick. and hight ; 
than in ove grave and ſlender : and yer in this caſe tt happeneth 
quite contraty. Bur purſuing our ficſt Intent 3 I fay, That rhe 
neereſt and immzdiate reaſons of the Forms of Muſical Intervals; 
3s neither the lengrh of the Chord , nor the Tention , nor the 
thickneſſe , but the proportion of the numbers of the Vibrations, 
and Percuſſions of the Undulationsof the Air that beat upon the 
Drum of our Far , which it {elf alſo doth tremulate under the 
{ame meaſures of Time. Having eſtabliſhed this Point , we may, 
perhaps, aſſign a very apt reaſon, whence it commeth, that of 
thoſe Sounds that are different in Tone, ſome Couples are re- 
ceived with great delight by our Sence , others with leſs, and 
others occaſion in us a very grear diſturbance ; which is: to leck a 
reaſon of the Conſonances more. or lefle perfe&, and of Diſſo- 
nances. The moleſtation and harſhneſſe of-theſe proceeds, as I 
believe, from the diſcordant Pulſations of 'two different Tones, 
which diſproportionally ſtrike the Drum 'of our Ear - and the 
Diflonances ſhall be extreme. harſh, in caſe the Times'6f the'Vi- 
brations were incommenſurable.. 'For one of ' whith - take''thar, 
when of two Chords ſet to an Uniſon ,, ones ſonnded} ard ſuch 
a part of another, as is the Side of che Square of its Diatherer 4 


a Diſſonance like to the * Trizxoge 4 or Semi-diapente:: Conforian: » 0: a tall: Fitch, 


_ ces, and with pleaſure received, ſhall thoſe Couplesof Sounds 
be, that ſhall Rrike in ſome order upon the Drum ; -which ordee 
requireth, firſt , that-the Pulſations made*in' the ſame Tine be 
commenſurable 1 number, tothe end,the Cartilage of: the Drum; 
may not ſtand in the perpetual Torment of a double tnflefion'of 
allowing and obeying the ever Uilagreeing: Pexcuffions- Therefore 
the firſt and moſt grateful Conſonante ſhall be the Eighth, being, 
that for every ſtroke, that the Gtave-ſtring or Chord piveth upon 
the Drum , the Acute giveth, two; to that beth beat rogether 
in every ſecond Vibration of 'the Acute Chord; ahd fo'of rhe 
whole number of ſtrokes, the otic half accord to firike together; 
but the ſtrokes of the Chords that are /Unifons , alwayes joyn 


both together ,- and therefore they are, - as if they were of the! 


ſame Chord , normake they a Conſonance: The Fifth delighterh! 
likewiſe , in regard, that for every two' troaks of th& Orzve 
Chord, the Acute giveth three t' from whence itſolloweth; rhat 
numbering the Vibrarions of 'the Acute CH6ta, the rhird part of 
that humber will agree to beat together; that is,rwo Solitary ones 
1nterpote between every couple of Conſonances ; and in the Dr- 
atefferon there interpoſe threes 4ri/the feeond , thar isn the Se/- 
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GALILEUS his DIALOGUES 


uiofave Tone for every nine Pulſations, one onely ſtrikes in Con- 
ſort with the other of the Graver Chord ; all the reſt are Diſcords, 
and received upon the Drum with regret , and are judged Diflo- 
nances by the Ear. | | 

S1m ye. Icould wiſh this Diſcourſe were a little explaincd. 

S a1 v. Suppoſe this line AB the Space, and dilating of. a Vi- 
bration of the Grave Chord 3 and the line C D that of the Acute 
Chord , which with the other giveth the Eighth : and let A B be 
divided in the midſt in E. It is manifeſt, that the Chords begin- 
ing to move at the terms A and C,, by that time the Acute Vibra- 

tion ſhall be come to the term D, the other 

E ſhall be diſtended onely to the half E, which 
AZ——B not being the bound or tern of the Motion, 
it ſtrikes not : but yet a ſtroak is made in D. 


Conner L) The Vibrations afterwards returning from D 
E O to C, the other paſſeth fromE to B, where- 
A—'—i—g upon the two Percuſſions .of B and C ſtrike 


both together upon the Drum : and to con- 

C—!—D - tinuing to reiterate 'the like ſubſequent Vi- 

| brations; one ſhall ſee, that the union of rhe 
Percuſfſions of the Vibrations C D with thoſe of AB , happen al- 
ternately every other time : but the Pullations of the terms AB 
are alwayes.accompanied with one of CD, and that alwayes the 
ſame :: which is manifeſt , for ſuppoſing that A and C ſtiike ro- 

| gether , in the cine. that A is paſſing to B, CgoethtoD ; and 
returneth back to. C : ſo that the ſtroaks at Band C are alſo 
together. But now.let;the two Vibrations A B and C D be thoſe 
that produce the Niapente, the times of which are in proportion 
Selquialter, and divide-A Bof the Grave Chord, in three equal 
parts in E and Oz And (uppoſe the Vibrations to begin at the 
ſame moment from the terms Aand C : It is manifeſt , that at the 
ſtroke that ſhall be made in D , the Vibration of A B ſhall have 
got no farther than O, the Drum therefore recciveth the Pulia- 
tion. D onely : again inthe return from D to C, the other Vibra- 
tion paſleth from Q,to;B, and returneth ro O, making the Pul- 
{ation in.B., | which Jikewiſc is ſolitary , and in Counter-time, (an 
accident to be conſidered : ) for. we having ſuppoſed the firſt 
: Pullations to be made at the ſame. moment in the terms A and C, 
the iccond, which was onely by the term D, was made as loog aſter 
as the time of the tranſition CD, that is AO , imports; but 
that, which followeth, made in B , is diſtant from the other one- 
ly ſo much as is the time OB, which is the half : afterwards con- 
tinuing the Recurſion from Oto,A, whilſt the other goerh from 
Cto D, the two Pulſations come to be made both at once in A 
and D...There afterwards follow other Periods like to theſe , that 


15, 


Dial. 1. of MOTtON. 

is, with the interpoſition of two ſingle and ſolitary Pulſations of 
the Acure Chord, and one of the Grave Chord, likewiſe ſolita- 
ry, 15 interpoſed between the two ſolitary ſtrokes of the Acute. So 
chat if we did but ſuppoſe the Time divided into Moments, thar j is, 
into {mall cqual Particles: {uppoſing that in the two firſt moments, 
I paſſed from the Concordane Pullations made 1n A and C to © 
and D, and thatin D, I make a Percuſſion : and that in the chird 
and fourth moment I return from Dro C, ſtriking in C , and 
chat from O, I paſt to B, and returned to O, ſtriking in B ; and 
chat laſtly in the fifth and ſixth moment from Oand C, Ipaſt ro 
A and D ſtriking in both : we ſhall have the Puliations diſtributed 
with ſuch order upon che Drum, that lug poling the Pulſations of | 
the two Chords in the fame inſtant , it ſhall rwo moments after 
receive a ſolitary Percuſſion , 1n the third moment anothor ; {oli- 
tary likewiſe, in the fourth another ſingle one, and two mamones 
after , that 15, in the fixth , two togerher; and here ends the 
Period , and, if I may ſo {ay, Anomaly ; which Period is oft-rimes 
afrerwards replicated. 

Sar. Ican hojd no longer , but muſt meds exprefle the con- 
tent I take in hearing reaſons ſo appofitely afligned of effe&s'that 
have ſo long time held me in darknefſe and blindnefſe. Now I 
know why the Uniſondiffereth not at all from a ſingle Tone: I 
ſee why the Eighth is the principal Conſonance , but wirhal ſo 
like roan Uniſon, ! that, as an Uniſon, it is taken and cojoyned 
with others: it reſemblerh an Uniſon, for that whereas the.Pul- 
{ations of Chords ſet to an Uniſon, keep time in ſtriking , theſe 
of the Grave Chord in an Eighth alwayes keep time with thoſe 
of the Acute , and of theſe one interpoſeth alone , andin equal 
diſtances , and as, one may ſay, without any variety » whereupon 
that Conſonance is over ſweet. But the Fifth , with thoſe its 
Counter-times, and with the interpoſures of rwo ſolitary Pulſa- 
tions of the Acute Chord ,- and one of the Grave Chord , 
between the Couples of Diſcordant- Pulſations , and thoſe 
three ſolitary ones, with an interval of time, as great as the half of 
that which interpoſeth between each Couple, and the folitary 
Percuſſions of the Acute Chord, maketh ſuch .a Titillation and 
Tickling upon the Cartillage of the Drum of the Ear , that al- 
laying the Dulcity with a mixture of Acrimony,, it feemerh at 
one and the ſame time to-kifle and bite. - ,. 

Srv. It is convenient, in regard I ſee, that you take. ſuch de- 
light in theſe Novelties, that I ſhew you the way whereby the Eye 
allo, and not the Ear alone , may recreate it ſelf in beholding 
the {ame ſports that the Ear fecleth. Suſpend Balls of Lead or o- 
ther heavy matter on three firings of different lengths, but in 


iach proportion, that while the longer maketh two Vibrations, 
the 
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Garlitus ihis DIALOGUES 
the ſhorter may make four, ard the. middle: one three 3 which 
wittthappenzwhen rthe-longelt containeth fixteen feet, or other | 
meaſures , of whichygbe midgle one containeth nine, and the 
ſhorteſt fouf*' andTEmoving them all rogether from Perpendi- 
cularity., and then letting them go , you ſhall ſee a pleating In- 
cermixtion of the ſaid Pendulums with various encounters , but 
ſuch,that, at every fourth Vibration of the longeſt, all the three 
will coacurre in one and the lame term together , and then a gain 
will depart from it , reiterating anew the lame Period : the which 
commixture of Vibrations, 1s the ſame, that being made by the 
Chords, preſents to the Ear an Eighth, with a Fitch in the midſt. 
And i f youqualifie the length of other ſtrings in the like diſpo- 
ſure , ſo that their Vibrations anſwer to thoſe of other Muſical, 
but Conſonant Intervals , you ſhall ſee other and other Inter- 
weavings, andalwaies {uch, rhat in determinate times, and after 
determinate numbers of Vibrations, all the ſtrings (be they three, 
or be they four) will agree to joyn in the ſame moment, in the 
: term of their Recurſions, and from thence to begin ſuch another 
Period : but if the Vibrations of two or more ſtrings are either 
Incommenſurable , {o,tbat they never retarn harmomiouſly to ter-= 
minate determinate numbers of Vibrations, or though they be 
got Incommenſurable , yet if they return not till aftera long time, 
and after a great number of Vibrations, then the fight 1s con- 
founded in the diſorderly order of irregular Intermixtures , and 
the Ear with wearineſle and regret receiverth the intemperate Im- 
pulſes of the, Airs: Tremulations, that without Order or Rule 
tucceflively beat upon its Drum. | | 
Burt whither , my Maſters , have we been tranſported for fo | 
many hours by ,yarious Problems, and unlook't for Diſcourſes? 
We have made it Night , and yet we have handled few or none of | 
the points propounded ; nay we have ſo loſt our way, that I 
ſcarſe remember our firſt entrance , and that {mall Introduction, 
which we laid down, as the Hypotheſis and beginning of the fu- 
ture Demonſtrations. Viera orig 
Sacx Itwill be convenient, therefore, that we break up our 
Conterence for this time , giving our Minds leave to compoſe 
themſelves in the Nights Repole , that we may to Morrow (if 
you pleaſe ſo far ro favour us) reaſſume the Diſcourſes deſired, 
and chiefly intended. Fs, 
SaLv. I ſhall not fail to be here to Morrow at the uſual 
hour, to ſerve and enjoy you. 


2 


The End of the Firſt Dialozue. 
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SALVIATUS,SAGREDus,and SIMPLICHUS. 


$AGREDUS. 


Implicins, and I, ſtaid expeQing your com- 
ing, and we have been trying to recall to 
memory our laſt Conſideration, which, as . -Y 
the Principle and Suppoſition, on which' q 

- you ground the Concluſions that you in- 
tended to Demonſtrate to us, 'was that 
Reſiſtance, that all Bodies have to Fra&;- 
on, depending on that Cement, that con- 

F 'neQs and glurinates the parts, fo, as that 
they do. Not x ſeparate and divide without a powerful attraQtion : 
and our enquiry hath been, what might be the''Caule of that 

Coherence, which in ſome Solids very vigorous 3 propounding 

that of Vacuum tor the principal, which afterwards occationed to 

many LE igrefiions as held us the whole day, and fac from the 

N matter 
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matter at firſt propoſed, which was the Contemplation of the Re- 


ds ro'FraQtion. © F ; ; 
embEllp!! thagghath: been. ſaw, and returning to. 
hat ever this Reſiſtance of Solids to brea- 
king by a violent attraQion,is-kuu d to be, it is ſufficient, that ir 
is to be found in them : which, though it be very great againſt the 
ſtrength of one that draweth them ſtreight our, it is obſerved to be 
leſſe in forcing themitrapſverſely, of ſidqyaics\: and thus we ſee, 
for example, a rod of $tee],or Gli to ſaſtayn the lefigth-waics a 
weight of a thouſand pounds, which, faſtned at Right- Angles in- 
to a Wall, will break if you hang upon it but only fifty. And of 
this ſecond Reſiſtance we are tofpeak, enquiring, according to 
what proportions it 15 found in Priſmes, and Cylinders of like and 
unlike figure, length, and thickneſs, and, withal,of the ſame mat- 
ter. In which Speculation,I take for a known Principle,that which 
in the Mechanicks is demanſtrategamongfſt the Paſlions of the 
Vedis, which we calf the LAver: name] y, That in that ufe of the 
Leaver, the Force is to the Reſiſtance in Reciprocal preportion, 
as the Diſtances from the Fulciment to the ſaid Force and the Res 
ſiſtance. | ,” Ty 

Ste. This Ariſtotle, in his Mechanicks, demonſtrated before 
4ny other man. : 

Sar ve. Lam content to grant him the precedency in time, but 
for rhe firmneffe of Demonſtration, I think, that Archimedes 
ought to be preferred far before him, on one ſole Propoſition of 
whom, by him demonſtrated in his Book, De Equiponderantium, 
depend the Reaſons, not only of the Leaver, but of the greater 
part of the other Mechanick Inſtruments. 14 

SaGR. But ſince that this Principle is the foundation of all 
that which you intend to demonſtrate to us, it would be very re- 
quiſite, that you produce us the proof of this ſame Suppoſitionz 
if 1t be not too long a work, piving usa full and peric& informati- 
on thereok. = 

SAaLv. ThoughTI am to do this, yet it will be better, that I lead 
you into the field of all our future Speculations, by. an enterance 
{omewhat different from that of Archimedes; and' that, ſuppo- 
ſing no more, but oply that equal Weights, put intoa Ballance of 
equal Arms, make an Equilibrium, ( a Principle likewile ſuppoſed 
by Archimedes himſelf.) Icome, in the next place, to demon» 
ſtrate to you, that not only it is as true as the other, That unequal 
Weights make an Equilibrium io a Stiliard of Armes uncqual;ac- 
cording to the proportion of thoſe Weights Reciprocally ſuſpen- 

+ ded, butthat'it is one and the ſame thing to place equal Weights 
at equal diſtances, as to place unequal Weights at diſtances that 
are in Reciprocal Proportion to the W cights. Now for a plain 

Idcmon- 


4 


29 
. 


& Ke 5 Os x ij thy AAA ONY At 7 
Meets pat HD Po ft "> —0, es OSD AR CHI + « 4 


n 4 n , 
abt et as "£2. * of 080 IR 63 ns Hot | E | 
APY 9 ®} Vo a0 BS. < *Y 4 Ce Lbs & Va, EIT REID dba! : 6 Nby Ana on « rb Ig £x va 8 ” Dl INE "TOA iy TA , 4. k 
P E 0 | AB 5D Is. wk Ea ls? CS DRAM. Ig PT fg y Pas RS, x, 9 ets Liao $o ON I 40%. » FOn. oY Wa NG 4 INOS DIE of ba ARTS p 94 ot OUS 27 RD re ee 452 AIRY UN WM RENE $ OBE 0 ES ON RT O's", Te. TW; " 
v Wn v by roof Sts ee FE Oe 9 ONE WY TO IE US I, of ONS. py. Ee I F< M WEB THS Ber Fe DES oo I Re 2-1 5G Bb THE ALT ITTOS SO Err CERN oe IRS Farios 2 OWPEY es ET en) EITNEE 4-0, 4 E n f $n As FA : 
: ; BY I nd HogoLe Ws #77 4 A uy ob CSS be ee Lo RS Es wt 7, Me FT OT $592k ar do ed. 5h ins 


{4 


Demonſtration of what [ ſay, deicrihe a Solid Priſm or Cyli ad er ; a 3 


AB, | as in Figure 1. at the endof this Dialogue, ] ſuipended by 
ics cnds at the Line H1, and {unſtained by two Cords, H A,and I B. I 
Ir is manifeſt, thar if I ſulpend (tlie whole by the Cord C, placed L 
in rhe middle of the Beam or Ballance HI, rhe Priſm A B will be —_— 
equilibrated, one halt of its weight,being on one fide,and the other 
half on the other ſide of the Point of Suſpenſion C by the Princi- + 
ple chart we prefuppoled. Now Jet the Priſm be divided into un- = 3 
equal parts | by the Line N, aud ler the part D A. be grea- 
ter, and D B leſſer 3 and to the end,that fuch divition being made; 
the Parcs of the Prilm may reſt in the tame ſ(cituation and conſtt- 
cation, in reſped of the Line H I, letus help it witha Cord E D; — ___ 
which, being faſtened in the Pont E, tuſtajneth the parts A D,and + 4 ME > fas 
DB : Its not to be doubted, but that there þejng oo local muta- 
tion in the Priſm, inreſpe& of the Ballance H I, it ſhall remain jn 
the ſame ſtare of Equilibration. But 1t wall reſt in the ſame Con- 
ſtitution likewile,if the Part of the Prim, that is now ſuſpended at 
the two extreams, or ends with Cords AH and D E, be hanged at 
one {ole Cord G L, placed inthe midſt: and likewyle the other 
part D B, will not change ſtate, if {utpended by the middle, and 
{uſtained by the Cord F M. So that the Cords H A, E D, and1 B 
being untied, and only the two Cords G L, and F M being left, the 
Equilibrium will ſtill rewain, the Suſpepſion being Rtill made at 
the Point C. Now, here ler us conſider,that we have two Grave 
Bodies A D, and D B, hanging at the terms G and F of a Beam 
GF, in which the Equilibrium is made at the Point C : in ſuch 
manner, that the diſtance of the ſuſpen{ian of the Weight AD 
from the Point C, is the Liae C GC, and the other part C F, is the 
diſtance at which the other Weight D B hangeth. lc cemaineth, 
theretore, only to be demonſtrated, that thole Diſtances have the 
ſame proportion to one another, as the Weights themſelves have, 
bur reciprocally taken : that 18, that the diſtance G C 6s to the di- 
itance C F, as the Priſm D B to the Priſm D A, which we prove 
thus, The Line GE being the halt of EH, andEF the half of 
E I, all GF ſhall be equal! to all HI, and therefore equal to C I: 
and taking away the common part C F, the remainder G C ſhall 
be equalro the remainder F 1, that is, toFE: and CEtaken in 
common. the two Lines GE and C F ſhall beequal: and, there- 
tore, as GE, wstoE F, fois F C,roCG: bras GCutoEF, fois 
che double to the double;. rhatisH E to E I; that is, the Priſm 
AD to the Priſm D B. Therefore by Equality of proportion, 4 
and by Converſion, as the diſtance G C is to the diſtance C F, 10 I 
1s the Weight B D co the Weight D A : which is that that I was io | | 4 
demonſtrate. If you underſtand this, I believe that you will got 
icruple to admir, that the two Priſmes AD, and DB make an 
N 2 Equils- 
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Equilibrium in th Point C, for the halfof the whole Solid AB is 


- on the right hand of the Suſpenſion C, and the other hali on the 


left; and that in this manner there are repreſented two equal 
Weights, diſpoſed and diſtended at two equal diſtances. Again, 
that the two Priſmes A D, and D B, being reduced into two Dice, 


or two Balls, or inro any two other Figurer, ( provided that they 
keep the ſame Suſpenſions G and F ) do continue to make their 


Equilibrium in the Point C, I believe none can deny, for that it is 
moſt manifeſt, that Figures change not weight, where the ſame 
quantity of matter is retained. From which we may gather the 
general Concluſion, That two Weights, whatever they be, make 
an Equilibrium at Diſtances reciprocally an{wering to their Gra- 
vities. This Principle, therefore, being eſtabliſhed, betore we paſs 
any farther, I am to propoſe to Conlideration,how thele Forces, 
Reſiſtances, Moments, Figures, may be conſidered in Abſtrac, 
and ſeparate from Matter, as allo ia Concrete and conjoyned 
with Matter 3 and in this manner thole Accidents that agree with 
Figures, conſidered as Immaterial, ſhall rcceive certain Modifica- 
tions, when we ſhall come to add Matter to trhem,and conlequent- 
ly Gravity. As for example, it we take a Leaver, as for inſtance 
BA[ @ in Fig.2. | which, reſting upon the Fulciment E, we ap- 


ply to raiſe the heavy Stone D : Itis maniteſt by the Principle de- 
monſtrated, that the Force placed at the end B, ſhall fuflice ro 


equal the Reſiſtance of the Weight D, it lo be;that its Moment 


| have the ſame proportion to the Moment of the ſaid D, that the 
' Diſtance A C hath to the Diſtance CB : and this 15 true, if we 


conſider no other Moments than thoſe of the ſimple Force in B, 
and of the Reſiſtance in D, as if the ſaid Leaver were immaterial, 
and void of Gravity. But if we bring to account the Gravity alſo 
of the Inſtrument or Leaver it {elf,which hapneth lomerimes to be 
of Wood, and {ometimes of Iron ; it is manifeſt, that the weight 
of the Leaver, being gdded to the Force in B, it will alter the pro- 
portion, which it will be requilite to deliver in other terms. And 
therefore before we paſſe any farther, it 15 neccflary, that we di- 
ſtinguiſh between theſe two waies of Conſideration, calling that a 
taking it ablolutely,when we ſuppole the Inicrument to be taken 
in Abſcra&, that is, disjun& from the Gravity of its own Matter 3 
but conjzoyning the Marter, as alſo the Gravity, with ſimple and 
ablolute Figures, we will phraſe the Figures conjoyn'd with the 
Matter, Moment, or Force compounded. | 

S a G6 « I muſt of neceſſity break the Reſolution I had taken, 
not to-give occafion of digreſling, for I ſhould not be able to ſer 
my felt to hear what remaines with attention, if a certain ſcruple 
were not removed that cometh into my head; ard it 1s this, That 
I guetle you make compariſon between the Force placed in B, and 


the 
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the total Gravity of the Stone D, of which Gravity mc thinks, that 


one, and that, very praby ' the greater part, reſtcth upon the 
Plane of the Horizon: jothar—— 
$Sary. Lhaverightly apprehended you, ſo that you need ſay 
no more, but only rake notice, that I named not the rotal Gravity 
of the Stone; bur ſpake of the Moment that it hath, and exerciſeth 
at the Point A, the extream term of the Leaver B A, which isever 
leſs than the entire weight of the Stone ; and is variable according 
ro the Figure of the Stone, and according as it hapneth to be more 


_ or lefleelcyated. 


Sack. I am ſatisfied in that particular, but I have one thing 
more to deſire, namely,that for my perteR information,you would 
demonſtrate to me the way, if there be one, how I may find what 
part of the total weight that 1s, which cometh to be born by the 
{ubjacene Plane, and what that which gravitates upon the Leayer 
at the extream A. 

Sar v. Becauſe I can give you ſatisfaQtion in few words, I will 
not fail to ſerve you : therefore, deſcribing a ſlight Figure thereof, 
be pleaſed to ſuppole,that the Weight, whoſe Center of Gravity is 
A, [ 4s in Fig. 3.] reſteth upon the Horizon with the term B, and 
at the other end 15 born up by the Leaver CG, on the F alcimenc 
N, by a Power placed in G : and that from the Center A,and t 
C, Perpendiculars be let fall to the Horizon, A O,and CF. 11 
That the Moment of the whole Weight ſhall have to the Mom 
of the whole Power in G, a proportion compounded of the | 
ſtance GN to the Diſtance NC, and of F B toBO. Now, as the 


LineF BistoB O, folet NC be to X. And the whole Weighr A 


being born by the two Powers placeed in B and ©, the Power B is 
to C, as the diſtance F Oto OB: and by Compoſiti tion, the 


two Powers B and C together, that is, the toral Moment of 


the whole Weight A, 15to the Power in C,. asthe Line FB is 


to the Line BO; has 15, as NC roX: But the Moment of 


the Powerin C is ro the Moment of the Power in G, as the Di- 
ſtance GN 1s to N C : Therefore, by Perturbation of proportion, 
the whole Weight A is to the Moment of the Power in G, as G N 
to X : Butthe proportion ot GN to X is compounded of the pro- 
portion GN to N C, and of thatofNC toX; that is, of FB to 
BO : Therefore the Weight A is to the Power that bears it up in 


G, in a proportion compounded of GN toN C, and of that of 


FB toBO: which is that that was to be demonſtrated. . Now re- 
turning to our firſt intended Argument, all things hitherto decla- 


red being underſtood, it will not be hard to knOW the reaſon, 


whence it cometh to paile that 
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Equilibrium 1n th Point C, for the halfof the whole Solid AB 1s 


on the right hand of the Suſpenſion C, and the other half on the 
left; and that in this manner there arc repreſented two equal 


Weights, diſpoſed and diſtended at two equal diſtances. Again, 


that the two Prilmes A D, and D B, being reduced into two Dice, 
or two Balls, or into any two other Figure:, { provided that they 
keep the ſame Sulpenſions G and F ) do continue to make their 


Equilibrium in the Point C, I beheve none can deny, for that it is 


moſt manifeſt, that Figures change not weight, where the ſame 


quantity of matter is retained. From which we may gather the 
general Concluſion, That two Weights, whatever they be, make 
an Equilibrium at Diſtances reciprocally anſwering to their Gra-= 
vities. This Principle, therefore, being eſtabliſhed, betore we paſs 


any farther, I am to propole to Conlideration,how thele Forces, 


Reliſtances, Moments, Figures, may be conſidered in Abſtrac, 
and ſeparate from Mattcr, as allo in Concrete and conjoyned 
with Matter ; and in this manner thole Accidents that agree with 
Figures, conſidered as Immaterial, ſhall rccerve certain Medifica- 
tions, when we ſhall come to add Matter to them,and con{equent- 
ly Gravity. As for example, 1t we take a Leaver, as for inſtance 
BA|[ as im Fig.2. | which, reſting upon the Fulciment E, we ap- 
ply to raiſe the heavy Stone D : Itis maniteſt by the Principle de- 


| monſtrated, that the Force placed at the end B, hall luffice ro 


equal the Reſiſtance of the Weight D, it lo be;that its Moment 


' have the ſame proportion to the Moment of the fad D, that the 


Diſtance A C hath to the Piſtance CB: and this 15 rrue, it we 
conſider no other Moments than thoſe of the {imple Force in B, 
and of the Reſiſtance in D, as if the ſaid Leaver were immater1al, 
and void of Gravity. But if we bring ro account the Gravity alſo 
of the Inſtrument or Leaver it {elf, which hapneth lomerimes ro be 
of Wood, and ſometimes of Iron ; it is manifelt, that the weight 
of the Leaver, being added to the Force in B, it will alter the pro- 
Portion, which it will be requitite to deliver in other terms. And 
therefore before we paſſe any tarther, it is neccflary, that we di- 
ſtinguiſh between theſe two waies of Conſideration, calling that a 
caking 1t abloJutely,when we ſuppole the In{crument to be taken 
in Ablcra&, that is, disjunct from the Gravity of its own Matter 
but conjoyning the Matter, as allo the Gravity, with ſimple and 
ablolute Figures, we will phraſe the Figures conjoyn'd with the 
Matter, Moment, or Force compounded. : 
S a 6 k« I muſt of neceſlity break the Reſojution I had taken, 
not to-give occaſion of digreſſing, for I ſhould not be able to ſer 
my telt to hear what remaines with attention, if a certain ſcruple 
were not removed that cometh into my head; ard it 1s this, That 
I gueſſe you make compariton between the Force placed in B, and 
the 
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the total Gravity of the Stone D, of which Gravity me thinks, that 3 
one, and that, very probably, the greater part, reſteth upon the 

Plane of the Horizon : fo that ——- 

S a 1 y. I haverightly apprehended you, ſo that you need ſay 
no more; but only rake notice, that I named not the rotal Graviy 
of the Scone, bur ſpake of the Moment that it hath, and exerciſeth E 
at the Point A, the extrcam term of the Leaver B A, which is ever : 
leſs than the entire weight of the Stone ; and 1s variable according y 
co the Figure of the Stone, and according as it hapneth to be miore 
or lefleelcyated. 

SaGs. I am fatisfied in that particular, but I have one thing 
more to deſire, namely,that for my perte& information,you would 
demonſtrate to me the way, if there be one, how I may find what 
part of the total weight that 1s, which cometh to be born by the 
{ubjacent Plane, and what that which gravitates upon the Leaver 
at the extream A. 

Sar v. Becauſe I can give you ſatisfaGtion in few words, I will 
not fail to ſerve you : therefore, deſcribing a flight Figure thereof, 
be pleaſed to ſuppole,that the Weight, whoſe Center of Gravity is 
| A, [ 4s in Fig. 3. ] reſteth upon the Horizon with the term B, and 
” at the other end 1s born up by the Leaver CG, on the Fulciment 


— ————  —_—— 


. | __ N, by a Power placed in G : and that from the Center A,and term 
, C, Perpendiculars be let fall to the Horizon, A O,and CF. I ay, 
. That the Moment of the whole Weight ſhall have to the Momene © * 
— of the whole Power in G, a proportion compounded of the Di- __—= 
> | fianceGN to the DiſtanceNC, and of F B troB O. Novwy, as the 
. LineF Bisto B O, ſo let N Cbe to X. And the whole Weight A 
x being born by the two Powers placeed in B and C, the Power B is 
" ro C, as the diſtance FOto OB: and by Compoſition, the 
ec two Powers B and C together, that 15, the toral Moment of 
t the whole Weight A, 15to the Power in C, asthe Line F B is 
ho to the Line BO; that is, as NC to X : - But the Moment of 
d the Power in C is to the Moment of the Power in G, as the Di- 
" ſtance GN is to N C : Therefore, by Perturbation of proportion, 
a = the whole Weight A is to the Moment of the Power in G, as G N 
mn to X : Butthe proportion of GN to X 1s compounded of the pro- 
= portion GN toN C, and of thatoftNCtoX; thatis, of F Bro 
” BO : Therefore the Weight A is to the Power that bears it up in 
Te G, in a proportion compounded of GN toN QC, and of that of 
; FB toBO: which 1s that that was ro be demonſtrated. Now re- 
0, turning to our firſt intended Argument, all things hitherto decla- 
_ red being underſtood, it will not be hard to know the reaſon 


d] 
le whence 1t cometh to paſle that | 


= 
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PROPOSITION. I. 


A Solid Priſm or Cylinder of Glaſſe, Steel, ood, of 
other Frangible Matter.that being ſuſpended length- 
Waies, Will ſnſtain a very great Weight hanged 

T hexreat,, will, Sidewaies, ( as we ſaid even now ) be 
broken in pieces by a far leſſer Weight, according, as 
its length ſhall exceed its thickneſs. | 


h Herefore let us deſcribe the Solid Priſm A BC D, 
fixed into a Wall by the Part AB, and in the 


other extream ſuppole. the Force of the Weight E; 
(alwaies underſtanding the Wall to be crect ro the Horizon, 


and the Priſm or Cylinder faſtened in the Wall at Right-An- 
gles)it 1s manifeſt,that being to break,it will be broken in the place 
B, where the Mortace in the Wall ſerveth for Fulciment, and B C 
for the part of the Leaver in which lieth the force, and the thick- 
neſſe of the Solid B A is the other part of the Leaver, in which 
lieth the Reſiſtance, which conſiſteth in the unfaſtening, or divi- 
ding, thatis to be made of the part of the Solid B D, that 1s with- 


out the Wall from that which is within : 


and by what hath been 
declarcd, the Moment 
of the Force placed in 
C, 15 to the Moment of 
the Reiiſtance thar lieth 
in the thickneſle of the 
Priſm, that 1s, in the 
ConneGiion of the Baſe 
BA, with the parts con- 
tiguous to it, as the 
length C B is to the half 
of B A : And therefore 
the abſolute Reſiſtance 
againſt Fraction that 1s 
'1in the Priſm BD, 
(w hich abſolute Reſi- 
ſtance 1s that which is 
' made by drawing it 
downwards, for at that 


time the motion of the Mover 1s the ſame with that of the Body 


Moved ) againſt the fraure to be made by help of the Leaver 


B C. 
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BC, is; as the Length B.C to: the half of AB i the Priſm, which 


in che ©yliader is the Semidiamecct off its. Bale. And this is.0ur rſh 
Propoſition. And abſcrve, that whaz I have ſaid; onght r9,be uns, 
derſtood when the Confideration. of, the, prayer Weight of the Sg#, 
tid & Dis remone&:.which Solid I have. taken as weighing yothing. 
But ia.caſe we would. bring/its Gravy 40-agcaunt, conzoyning 1 


=P 


the Weight of the: Solid BJ: fo ahat-the Weight BD being 

v. gr. two pounds, and the Weight of FE ten. poygds, : we arg tgs 

take che Weight E,asif x were eleven potnds. 1s 
 $1ny. Andwhy not as if ut were twelve ? | 


S.avv. The Weight E, Simplicizs, hanging at the term Cy 


gravitates in refpe@ of B C, with all. its Moment of ten poynds, 


whereas if only B.D:were pendene, it would weigh with its whole 


Moment of two pounds ; but, as you ſee, that Solid is diſtributed 
thorow all the length B ©, uniformly, ſo that its paxts near to the 
cxtream B,pravitate lefſe than the more remote : {o that,in a word, 
compenſating thoſe with theſe, the weight of the whole Priſm is 
brought to operate under the Center of its Gravity, which anſwe- 
reth to the middle of the LeaverBC: But a Weight hanging at 
the end C,, hath a Moment double to that which it would have 
| hanging at the middle: And therefore the half of the Weight of 
the Prin ought to be added to the Weight E,when we would uſe 
the Moment of both, as placed in the Term C. 
 S1me. 1 apprehend you very well, and,if I deceive not my ſelf, 
me thinks,that the Power of both theWeights B D and E,lo placed, 
would have the ſame Moment, as if the whale Weight of B D,and 
the double of E were hanged in the midſt of the Leaver B C. 
SarLy. Itis exaQly fo, and you are to bear it in mind. Here we 
may immediatly underſtand | 


PROPOSITION #t. 


How, and with what proportion, a Ryler, or Priſm, 
more broad ihan thick ,refiteth Frattion, better if it 
be forced according tots breadth, than according to 
1s thickneſſe. _ 


IO R underſtanding of which, lera Priſm be ſuppoſed AD: 

[45 iu Fig. 4-] whoſe breadth is A C, and its thickneſs much 

- Ifler CB: It is demanded, why we would attempr to break 

it edpe-waics, as in the firſt Figure it will reſift the great Weight 
T, but placed flat-waics, as in the fecond Figure, ig will nor fe 
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BY | X, leſſerthanT: Which is manifeſted, fince, we underſtand the 
= Fulciment,one while under the LineB C, and another while under 


'C A, and the Diſtances of the Forces to be alike inboth Cafes, to 
wit, the length B D. But in the firſt Caſezthe Diſtance of the Re- 
ſiſtance from the Fulciment, which is the half ofthe Line C A, | is 
greater than the Diſtance in the other Caſe, which isthe half of B 
'C: Therefore the Force of the Weight T,muſt of neceſſity be grea» 
ter than X, as much as the half of the breadth C A is greater than 
half the thichneſlſe B C, the'firſt ſerving for the Counter-Leaver of 
4 C A,and theſecond of CB to overcome the lame Refiſtance,that 
is the quantity of the Fibres, or ſtrings of the whole Baſe AB. 
Conclude we therefore , that the ſaid Priſm of Ruler , which is 
broader than it is thick, reſiſteth, breaking more the edge-waies 
than the flat-waies, according to the Proportion' of the breadth to 
the thicknels. , 0021 
Its requiſite that we begin in the next place 


PROPOSITION 111. 
T 0 find according, to what proportion the encreaſe of the 
Moment of the proper Gravity # made in a Priſm 
or Cylinder, in relation to the proper ReſiRance 
againſt Frattion, whilſt that being parallel to the 
Horizon, it is made longer and longer : Which Moc- 
ment [ find toencreaſe ſucceſsively in duplicate Pro- 
poriion toihai of the prolongation. 


"oi OR demonſtration whereof, deſcribe the Priſm or Cylin- 

H der AD, firmly faſtned in the Wall at the end A, andler 

it it be cquidiſtant from the Horizon, and let the ſame be 

It underſtood to be prolonged as far as E, adding thereto the part 

I BE. lr is manifeſt, that the prolongation of the Leaver AB | 

[i __ toCencreaſeth , by it lelf alone, that is taken abſolutely, the 
Moment of the Force preſling againſt the Reſiſtance of the 
Separation and Rupture to be made in A, according to the pro- 
portion of CAtoBA : bur, moreover, the Weight of the Sotid 

affixed B E, encreaſeth the Moment of the prefling Gravity-of 
the Weight of the Solid A ÞB, according to the Proportion'of 

A the Priſm AE to the Priim AB; which proportion is the fame _ 

It as that of the length A C, to theJength A B : Therctore itis clear 

| that 


be 


CC 
be 
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thatthe two augmenrations'of the: Lengthsand of the Gravitics 
being pur rogechery the Moment coniponded-of both igin-doublc 
93 11 GE 91643 ARAutan AH 1 bas; 

ther of them. - We 
conclude there* - 
fore,,. That the Mo» 
ments of ithe For- 
ces of; Piilmes and ' 
Cy hnders of equal 
thickgeffe, bur of 
unequal length, ate 
to one; another 1n 
duplicate proportt- 
on -ro that of ther 
Lengths 3 that 1s, B 
are asthe Squares of = 
their Lengths. Iee 
_ _ Wemwill ſhew, in ALY 
the ſecond place, "Oo dats xk; BIT 
according to what proportion the Reſiſtance of Fraion in P! 
and Cylinders encreaſeth, when they continue of the ſame length, 
and encreale in thickneſs. And here ] fay, that | 
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PROPOSITION "TY" 


In Priſmes and ( ylinders of equal length, but unequal 
thickneſs,the Refiflance againſt Frattion encreaſeiÞ 
in a proporiion iriple to the Diameters of their 
T ickneſſes, that ts, of their aſes. 


E T the two Cylinders be thefe A and B, | a5 itt Fig. 8. } 
whole equal lengths are D G, and FH, the unequal Baſes 

the Circles, whoſe Diameters are C D, and E F. I fay, 

that the Reſiſtance of rhe Cylinder B ts to the Reſiſtance of the 
Cylinder A againit Fraftion, in a proportion triple to that which 
the Diameter F E hath to the Diameter D C. For if we conſider 
the abſolute and (imple Reliftance that refides in the Baſes, that 
1s, 1m the Circles E F, and D C to breaking, offering them vio- 
lence by pulling them end-waies, without all doubt, rhe Reſiſtance 
of the Cylinder B, is ſo much greater than that of rhe Cylmder A, 
by how much the Circle E F is greater than CD ; for the Fibres, 
F laments, or tenacious parts, which hold together the Parts of che 
Solid, are ſo-many the more. Bur if we confider, rhat in offering 
* them 
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them violence tranſverſly we make uſe of two Leavers ;/;of which 


the Parts or Diſtancee,at which the Forces are applicd are the Lines 
D G, and F H, the Fulciments arc in the Points;D and F but the 
other Parts or Diſtances, at which the Reſiſtances are placed, are 
the Semidiameters of the Circles D C and E F, becaule the Fila» 
ments diſper{cd thorow*the whole Superticies of the Circles are as 
it they were all reduced into the Centers : contidering, I fay, thoſe 
Leavers,we would be underſtood to intend, that the Reſiſtance im 
the Center of the BaſeE F againſt the Force of H, is ſo muchgrea- 
cer than the Reſiſtance of che Baſe C D, againſt the Forat placed 
in GC, ( and the Forces in G and H are of equal Leavers D Gy. and 
F H):as the Semidiameter F E 1s greater than the Semidiameter 
D C, the Reiiſtance againſt Frattion, therefore, in the Cylinder 
B, encreale th above the Reliſtance of the C ylmder A , accordin 
to both che proportions: of the Circles E F and DC, and of their 
Semidiameters, or, ify ou will, "Diameters : But the proportion of 
the Ciroles is double ol that of the Diamerers ; Thereto:e the pro- 
portion of the Refi ſtances, which, is compounded of them,/ is in 
triplicate proportion of the ſaid Diamerers : Which is that which 
I was to prove. But becaule alſo the Cubes are in triplicate pro- 
portion to their Sides, we may likewiſe conclude, That the Reſr- 
ſtances of Cylinders of equal Length, are to one another as the Cubes 
of their Diameters. 
From that which we have Demonſtrated we may likewiſe con- 

clude, that 


"GOBDEART. 


The Reſiſtances of Melee and Cylinders of _ length are in 
Seſquialter proportton to that of the ſais Cylinders. 


HE which is manifcſt, becauſe the Priſms and Cylinders, 

equal 10 height, are to one another, 1n the tame proportion as 
their Baſes; that is, the double of the Sides or Diameters of the 
{aid Baſcs : But the Retiſtances ( as bath been demonſtrated ) are 
19 triplicate Proportion ro the laid Sides or Diameters : Therefore 
the pcoportion of the Reliſtances 15 Selquialter to the proportion 
ot the ſaid Solids, and, conlequently, to the Weights of the ſaid 
Solids. 

S1me. Itis convenient, that, before we proceed any farther, I 
be relolved of a certain Doubt, ard this it 1s, That 1 have not hi- 
therto heard propoled to Conlideration another certain kind of 
Reſiſtance, that, in my opinion, 15 lucceſlively diminiſhed in So- 
l12s, according as they are more and more prolonged, and not on- 
ly ia uſing them fideJongs, but aJlſo lengthwaies, in the (elf fame 

manner 
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. manner juſt as we ſee a very long Cord to be muchleſſe apt tv 


ſuſtain a great weight, than if it were ſhort : ſo that I believe, that 
a Ruler of Wood or Iron will ſuſtain a much greater weight, if it 


fhall be ſhort, than it it ſhall be very long; underſtanding ir al- 


waies to be uſed lengthwaies, and not rranſverſſy ; and alfo 
its own weight being accounted for, which in the longer is 
greater. | 

Sarv. I fear, Simplicins, that inthis Point you, with many 
others, are deceived, it (o be,that I have rightly apprehended your 
meaning, ſo that you would lay, that a Cord ». gr. forty yards 


long cannot ſuſtain ſv muchzas it ule were made but of one or two 


yards of the ſame Rope. | 


S1my. That is1t,which I would have ſaid,and as yet it ſcemeth 


a very probable Propoſition. 

SA Lv. But Lhold it not only improbable,but falſe: and think 
that I can very eaſily reclaum you from your Errour. Therefore 
let us ſuppoſe this Rope A B, [| as in Fig. 6. ] faſtned on high by 
the end A, and by the other end let there hang the Weight C, 


by the force of which, the ſaid Rope is to be broken. Do you 


aſſign me the particular place, Simplicins, where the Rupture is 
to happen. _ | 

Sine. Letit be in the place D. 

Sar v. I ask what is the cauſe why it ſhould break in D. 

S1ny. Thereaſon thereof is, becauſe the Rope was not ſtrong 
enough in that part,to ſuſtain 0. gr. an hundred pounds of weight, 
ſor {o much is the Rope D B with the Stone C. | 

Sar v. Therefore when ever ſuch a Rope ſhall come to be vio- 
lently Rretched by thoſe hundred pounds of weight; it ſhall break 
in that place. _ 

S1ny Sol think. | | Hg 

S a Lv. But tell me now 3 if one did hang the ſame Weight,nor 
at the end of the Rope B, but near to the'point D,as for inſtance, 
in E, or cl(e did tye the Rope nor at the height A, bur very near, 
and almoſt at the Point Dit ſelf, as in F, tell me, I fay, whether 
the Point D would feel the ſame+ weight of an hundred pounds. 


S1ny. It would fo, ſtill Joyning the piece of Rope E'B to the 


Stone C. | 


'SaLv- If then:the Rope in the Point D'commeth to be drawn 


by the ſaid hundred pounds of weight, it will break by your con- 
celſion. And-yer F E, is a ſmall piece of the length A B: why do 


| you fay then, that'the long Rope is weaker than the "ſhort one ? 


Be content, therefore, to ſuffer your {elf to be reclaimed from an 
Errouc, in which you have had "many Companions, and thoſe in 
other things very knowing, And. let us go on: and having demon- 
ſtrated, that Priſms and Cylinders encreaſe their Moments above 
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their Reſiſtances,according to the Squares of theic Lengths(alwaies 
provided, that they retain the ſame thickne(ſe ) and that likewiſe, 
theſe that are equally long, but different in thicknefſle, encrealc 
their Reſiſtances according to the proportion of the Cubes of the 
Sides or Diameters of their Baſes, we may enquire what befal- 
leth tothoſe Solids,bcing different in length and thickneſs,in which 

| obſerve, that 


PROPOSITION V. 


Priſms and Cylinders.of different length and thickneſs, 
have their Reſiſtances againſt Fraction, in a propor- 
tion componnded of the proportion of the Cubes of the 

 Diameters of their Baſes, and of the proportion of 
their lengths reciprocally taken. 


Et theſe two A B C,and DEF, | #5 zn Fig, 7. | be ſuch Gy- 

linders. I ſay, the Reſiſtance of the Cylinder A C ſhall be to 

the Reſiſtance of the Cylinder DF, in a proportion -com-« 
pounded of the proportion of the Cube of the Diameter A B,- to 
the Cube of the Diameter D E, and of the proportion of the 
LengthE F to the Length B C. Suppole E G equalto B C, and to 
the Lines A B, andD E, let CH bea third proportional, and 1, 
a fourth; andas E Fis to BC, ſoletTI be toS.: And becaule the 
Reſiſtance of the Cylinder A C is to the Refiltance of the Cylin- 
der D G, as the Cube A B to the CubeDE ; that is, as the Line 
AB to the LineI: and the Reſiſtance of the Cylinder G D is tg 
the Reſiſtance of the Cylinder D F, as the Length FE is to the 
Length E G; that is, as the LinelI 1s ro $ : Therefore by Equali- 
ty of proportion, as the, Reliſtance of the Cylinder, A C' is to. the 
Reſiſtance of the Cylinder D F, ſo is. the Line ABtoS: But the 
Line ABisto S$, in a proportion compounded of A B tol, and of 
ItoS: Therefore the Reſiſtance of the Cylinder A. C is tothe Re- 
iiſtance of the Cylinder D F, in a proportion compounded of AB. 
to I, thatis, as the Cube of AB to the Cube of DE, and of the 
proportiqn of the LineItoS; that is, of the Leogth E Fo the 


 # 


Length BC : Which was to be demonſtrated... 


ry 


After the Propoſition laſt demonſtrated, we will conſider what 
hapneth between like Cylinders and Priſms, of which we will de- 


monſtrate, how that 
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JW like Cylinders and Priſms the Alda; S GOmporn- 


rs that is 10 ſay, reſmlting from ther Gravities, 
and from their Lengths, Which areas it were, Lea- 


vers, have £0.01c $i be a proportiau Seſquidlter to 


that which is berween the Reſi ftanices of their fame 
ys) A Jo le Jo | 


linders A'B, : and C D, | as zn Fig. 8.] 1 ſay, that'the Mo- 

ment of the Cylinder A B, mp theReſiſtance of its 
Baſe B, hath to the Moment of CiID, to overcome the Riſiftance 
of its Baſe C, a-proportion Seſquialter to that which theſathe Re - 
ſiſtance of the Baſe:Þ, hath to the) Reſiſtance of the Bafe D: 
And becauſe the Moments of che Solids A'B,/and C D, -to over- 
come the Reſiſtances of their Baſes B xtd D, are componddee 6f 
their Gravitics, and ofthe Forces of their Leavers, and the Force 
of the Leaver A Biiz-e4qual ro rhe Force of tlie Leaver C D,'and 


þ OR demonſtration of which let us deſcribe the two like Cy- 


that becauſe the lerigth A'Bath-the (ame proportion'to the Sewi- 
diameter of the Baſe B,'('by theffimmilicude 6f the C ylinders”) that 


the Length C D hach ro the Semidiameter of 'the Baſe D; it re- 
maineth; that the total'Moment-of the Cylinder: 'A B, Be" Ww the 


total Moment of CD, as the ſole Gravity 6f the' Gy fmdet A Bis 


to the ſole Gravity of the Cylinder CD ; that is, H theHaid Cy- 
linder AB isto theſaid C D : - But theſe are tn triplicatE propor- 
tion to the Diameters of their Baſes B and 5 /afid:the mf +41 
of the ſame Baſes, being to one another as the ſaid Baſes, they are 


conſequently in duplicate proportion to their ſame Baſes : There- 


fore the Moments of Cylinders are in Sefquialter proportion to 
the Reſiſtances of their Bales. 

S1My. This Propoſition, indeed, is not only new, but unexpe- 
Cicd ro me; and at firſt fight, very remote from the judgment that 
I ſhould have conjeQurally paſt upon it : for in regard, that theſe 
Figures arc in all other reſpeQts alike, I ſhould have thought that 
their Moments likewiſe ſhould have retained the ſame proportion 
towards their proper Reſiſtances. 

SaGr This is the Demonſtration of that Propoſition, that in 
the beginning of our Diſcourſes, I aid, I thought------ I had lome 
olimps ot. 

 Sary, That which now befallerh Simplicius, hapned he lome 

time 
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their Reſiſtances,according to the Squares of theic Lengths(alwaies 
provided, that they retain the ſame thickneſle ) and that likewiſe, 
 theſethat are equally long, but different in thickneſſe, encreaſe 
their Reſiſtances according to the proportion of the Cubes of the 
Sides or Diameters of their Baſes, we may enquire what befal- 
leth tothoſe Solids,being different in length and thickneſs,in which 
I obſerve, that 


PROPOSITION V. 


Priſms and Cylinders.of different length and thickneſs, 
have their Reſiſtances againſt Fraction, 1m a propor - 
tion componnded of the proportion of the Cubes of the 
Diameters of their Baſes, and of the proportion of 
their lengths reciprocally taken. 


Et theſe two AB C,and DEF, | 45zn Fig. 7. | be ſuch Gy- 
linders. I ſay, the Reſiſtance of the Cylinder A C ſhall beto 
| the Reſiſtance of the Cylinder DF, in a proportion .com-. 
pounded of the proportion of the Cube of the Diameter A.B,- to 
| the Cube of the Diameter D E,. and of the proportion. of the 
LengthE F to the Length B C. Suppole E G equalto B C, and to 
the Lines A B, andD E, let CH bea third proportional, and 1, 
a fourth; andas EFis to BC, ſo let I be toS.: And becauſe the 
Reſiſtance of the Cylinder A C is to the Refiſtance of the Cylin- 
der D G, as the Cube A B to the CubeDE ; that is, as the Line 
AB to the Line1: and the Reſiſtance of the Cylinder G D is tg 
the Reſiſtance of the Cylinder D F, as the Length FE is to the 
Length E G; that 1s, as the LineLI is to $ : Therefore by Equali- 
ty of proportion, as the, Reliſtance of the Cylinder A C' is to, the 
Reſiſtance of the Cylinder D F, ſo is-the Line A BroS : But the 
Line ABisto $, in a proportion compounded of A B tal, and of 
ItoS : Therefore the Reſiſtance of the Cylinder A. C is to,the Re- 
ſiſtance of the Cylinder DF, in a proportion compounded of AB 
to I, thatis, as the Cube of AB to the Cube of DE, and of the 
Proportiqn of the Line toS; that is, of the Lepgth E Fig the 
Length BC : Which was to be demogſtrated.., * _ ic} 1 vo 
Atter the Propoſition laſt demonſtrated, we will conſider what- 
hapneth between like Cylinders and Priſms, of which we' will de> 
monſtrate, how that 
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dad, that is t0 ſay, reſmting from their Gravities, 


" fromtheir Lens hs, Which are.as it were, Lea- 

vers, have 50.000 av ber s propori1an Seſquialter to 
{ th i which 1s between the Reſiftaiices of their ſame 
Pajes. 


71 lindes A'B, and C D, [in Fig. 8.]-'1 ſay, that'the Mo- 
-ment of the Cylinder A B, ms theReſiſtince of its 


Baſe B, hath to the Moment of 'CiD, to overcome the Riſiftance 


of its Baſe C, a-proportion Seſquialter to that which thelſathe Re - 
ſikance of the! Baſe: B,: hath iro the) Reſiſtance of the Bafe D: 

And becauſe the Momeats of che Solids A'B,/and C D, -to6 over- 
come the Reſiſtances of their Baſes B ziid D, are componhded 6f 


their Gravities, andof the Forces of their Leavers, and the Force 


of the Leaver A Bis: Tqual to the Force of the Leaver C D. 'and 
that becauſe the lemzth A'Bhath- the ſame proportion to the Semi- 


diameter of the Baſe B,"i{-by theffitnilitude 6f the Cylinders”) that 


the Length C D/ hathico the Semidiameter of i 'the Baſe D- it re- 
maineth; that the 'total'Moment-of the Cylinder-A B, be i the 
total Moment of CD, as the ſole Gravity 6f-the'Gy fmdet A B is 
to the ſole Gravity of the Cylinder C-D ; that is, M4 theHfard Cy- 
linder A Bisto the ſaid C D : - But theſe are tn triplicate propor- 
tion to the Diameters of their Baſes B and DY5/afid'the Refiſtzhces 
of the ſame Bales, being to one another as the ſaid Baſes, they are 
conſequently in duplicate proportion to their ſame Baſes : There- 
fore the Moments of Cylinders are in Seſquilter proportion to 
the Reſiſtances of their Bales. 

S1My. This Propoſition, indeed, 1s not only new, but unexpe- 
Ged ro me; and at firſt fight, very remote from the judgment that 
I ſhould have conjeQurally paſt upon it : for in regard, that theſe 
Figures arc in all other reſpeds alike, I ſhould have thought that 
their Moments likewiſe ſhould have retained the ſame proportion 
towards their proper Relſiſtances. 

Sack. This is the Demonſtration of that Propoſi tion, that in 
the beginning of our Diſcourſes, I laid, I thought------ I had ſome 
olimps of. 

S a 1 v. That which now befalleth,Simplicizs, hapned for ſome 

tic 


\O R demonſtration of which let us deſcribe the two like Cy- 
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time to my ſelf, believing, that the Reſiſtances of like Solids were 
alike, till that a certain, and that no very fixed or accurate Obler- , 
vation ſcemed to repreſent unto me, that Soſids do not contain 
an equal tenure in their Toughneſs, but that the bigger are leſſe 
_ apt to ſuffer violent accidents,as luſty men are more damnified by 
their falls than little children and, as in the begining we ſaid, we 
ſce a great Beam or Column break to pieces falling from the ſame>. 
height, and not a ſmall Prifin or little Cylinder of Marble. This 
ſame Obſervation gave me the hint for finding of that which I am 
now about to demonſtrate; a Quality truly admirable, for that 
amongſt the infinite Solid-like Figures, there are not ſo much 
| as two, whoſe Moments retain the {ame proportion towards their 
proper Reſiſtances. ” | 
S1me. Now you put me in mind of ſomething inſerted by Ari- 
ftotle amongſt his Mechanical Queſtions, where he would give a 
Reaſon, whence ig.s, that Beaws the longer they are, they are by fo 
much the more -weak,,and bend'more and more, although the ſhort 
ones be the ſlendexeft; and the long ones thickeſt : and, if L well re- 
member, he reduceth the Reafon to the ſimple Leaver. 
SALv. It is;yery true, and becauſe the iSolution ſeemeth not 
= WM Wholly to remove the cauſe ofidoubting Monſtgnore di Guevara, 
| who, the truth is, with his coſt learned Compmentarzes hath highly 
enobled- apd- illuſtrated that Work, enlargeth himſelf with other 
accute Speculation for the obviating all difficulties, yet himſelf 
allo remainin che. 94P in, this point, whether, the lengths and 
1 thickneſjes o lych Solid, Figures, encreaſing | with the 1elf ſame 
i proportign , they. paght to retain+ the {ame tenure in their Tough- 
VM neſſes ang, Refiſtances againſt their breaking, and likewiſe againſt 
j their bending. ' After, I had long conſidered: thereon, I have, in 
this manner tound, that. which I am about to tell you, And firſt 
I will demonltratc-that 
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Of like and heayy F riſms or Cylinders there i one only, 
and no more, that reduced ( being charged with its 
ows Feight ) iothe wtimaie flate between breaking 

and holding it ſelf together : [orhat every greater, 4s 


and every leſſer reſt / eth ſome Force thai employed 
again( it to break, it. 


E T the heavy Priſm be A B [ «5 in Fig. 9.] redaced tothe 
| ar” length of its Confiſtance, ſo'thar being lengrhned 

never ſo lictle more it will break : I ſay, that this is the only 
one amoneglt all thoſe that are like unto ic, (which yer are infinite} 
that is capable of being reduced to that dubious and rickliſh ſta te 
ſo that every greater being oppreſſed with its own' weight wil 
break, and every lefler not, nay, will be able'to reſiſt fore additi 
on of a new violence, over and above that'of its own weight 
Firſt,take the Priſm C E, like to, and greater than A B. 1fſay,that 
this cannot conſiſt, but will break, being overcome by its own 
Gravity. Suppoſe «he part CD as long as AB. And becaule the 


ys Reſiſtance C D is to that of A B, as the Cube of the thickneſle of 
= CD to the Cube of the thicknels of AB; that is, as the Priſm 
qg KK CE cothePrim AB( being alike:) Therefore the Weight of 
_ CE 1s the greateſt that can be ſuſtained at thelength of the Priſm 
Go KK CD : BurtheLengthCE isgreater : Therefore the Priſm C E 


will break. But let F G be lefler : it ſhall be demonſtrared like- 
wile ( ſuppoſing F H equal to B A ) that the Reſiſtance of F G is 
tro that of A B, as the Priſm F G is to the Priſm A B, in caſe that the 
Diſtance A B, that is F H, were equal to F G, but it is greater : 
Theretore the Moment of the Priſm F G, placed in G, doth nor 
luthice to break the Priſm F G. | 
SaG&. A moſt mauifcit and brief Demonſtration, inferring the 
- truth and neceflity of a Propoſition that at firſt ſight ſeemeth far 
from probability. It would be requiſite, therefore, to alter much 


the proportion betwixt the Length and Thickneſle of the greater | 


Prilm by making it thicker or ſhorter, ro theend it might be re- 
duced to that nice ſtare of indifferency between holding and brea- 


king ; and the Inveſtigation of that ſame State, as I think, would - 


be no leffe ingenuous. 


S AL v. Nayzrather more, as it is alſo more laborious : and Lam 
ſure 
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| ſurel have ſpent no Cnall time to find; it 3 and I will now 1mpart it 
| to you : Therefore 
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PROP, VIIL PROBL.L 


AC Nnder or Priſmof the utmoſt length not to be bro- 


ken Ly its 0m werght,, and alſo a greaier length, be- 
ine given, to find the thickneſſe if another C Mlinder 
07 Pr; ſm that under-grven length 1s the only one, and 
biggeſt, that can reſiſt its 0Wpn Weight. 


E T the Cylinder BC| as zn Fig. 10 . | be the biggeſt that 

can reſiſt its own weight, and let D1 E bea Length greater 

than AC ; it is required to find the Thicknefle of the Cylin- 
der, that under the Length DE is the greateſt reſiſting its own 
weight. Let I be a third proportional to the Lengths D E, and 
AC;andasDEis to I, fo let the Diameter F D be to the Dia- 


' meter BA : and make the Cylinder F E. I ſay, that this is the big- 


geſt, and only one amongſt all that are like to it that reſiſterh its 
own weight. To the Lines D C and1I let M be a third propor- 
tional, Sa. O a fourth. And ſuppoſe F G equal to A C. And be- 
caule the Diameter F D 1s to the Diameter AB, as the LineD E 
to I, andO1s a fowrth proportional to D E and [, the Cube of 
F D ſhall be to the Cube of B A asD E is to O: But as the Cube of 
F Dis tothe Cube of B A, fo is the Reſiſtance of the Cylinder 
D G to the Reliſtance of the Cylinder B C: Therefore the Reſi- 
ſtance of the Cylinder D G is to that of the Cylinder B C, as the 
Line DF is to O. And becauſe the Moment of the Cylinder B C 
1s equal to its Reſiſtance,it we ſhew that the Moment of the Cylin- 
derF E 15 to the Moment of the Cylinder B C, as the Reliſtance 
DF to the Reliſtance B A; that is,as the Cube of F D to the Cube 
ofBA; thatis, as the Linc D E to O, we ſhall have our intent : 
that 15, that the Moment of the Cylinder FE 15equal to the Reſj- 
ſtance placedi in'F D. The Moment of the Cylinder F E is to the 
Moment of the Cylinder DG, as the Square of D E is to the 
Square of AC ; that is, as the $a! DE tol : But the Moment of 
the Cyliader D G 1s to the Moment of the Cylinder B C, as the 
Square D F to rhe Square B A; that 15, as the Square of D E tothe 
Square of 1 ; thats, asthe Square of I to the Square of M ; that 
13, as I to O: Therctore, by Equality of proportion, as the Mo- 
ment of the Cylinder FE is to the Moment of the Cylinder B C, 
jo 1s the Line DE toO; that 1s, the Cube D Fro the Cube 
BA; that is; the Reſiſtance of the Baſe DF to the Retiſtance 


of 


Ls _ 0 (8 


_ I fay, that this X 1s that which we ſeek. And becauſe the Reſi- 


cx 
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of the Baſe BA : Which is. that that was fought. - 
S a 6 This, Salviatus,isa long Demonſtrarion,and very hard 
tro be born in mind at the firſt hearing, therefore I could with,thar 
you would pleale to repeat it. 
Sa L v. I will do what you ſhall command; but haply it would 
be betrer to produce one more concile aud ſhort : but then it will 
be cequilite to deſcribe a Figure ſomewhat different. 
Sack The favour will then be the greater : and beſtow upon 
me the draught of thar already explained,that I may at my lealure 
conſider it again. 
SaLv. Iwill not tail to ſerve you. Now, ſuppoſe a Cylinder A, RD 
[ as in Fig; 11. ] the Diameter of whole Bale let be the Line D C, or Go. Brnomme 
and let this A be the greateſt that can ſuſtain it ſelf and not break, way. 
than which we will fiad a bigger, which likewiſe ſhall be the big. 
geſt alſo, and the only one that ſuſtainerh it ſelt. Let us deſire one 


like to the ſaid A, and as long as the aſſigned Line,and let this be 
v. gr. F, the Diameter of whole Baſe let beKL ; and to the two 
Lines D C,and K Llet MN be athicd proportional ; which let be 
the Diameter of the Baſe of the Cylinder X, 1n length equal to E. 


ſtance DC 1s to the Reſiſtance K L, as the Square D C to the- 
SquareK L ; that is, as the Square K Lo the Square MN ; that 
1s, as the Cylinder E to the Cylinder X ; thatis, as the Moment E 
to the Moment X : But the Reſiſtance K L is to MN, as the Cube 
of K Lis tothe Cube of MN; that is, as the Cube BC to the 
Cube K L;z that is, as the Cylinder A to the Cylinder E , thatis, 


_ asthe Moment A to the Moment E : Therefore, by Perturbation 


of proportion,as the Reſiſtance D C is to MN, fo is the Moment 
A to the Moment X : Therefore the Priſm X, isin the ſame Conſti- 
rution of Moment and Refiſtance as the Priſm A. 

Bur let us make the Problem more general, and let the Propo- 
{ition be this: 


T8 Cylinder A C being, given, and its Moment to- 7% 1 Ira: 


tion made more Fe= 


ards its Reſiſtance bein r ſuppoſed at pleaſure, ang ** 
any I.ensth D E being g aſs Signed, to find the T hic Cr 
aeſſe af theC Jlinder whoſl e Length 6 i DE,and whoſe 
Moment towards its Reſt iſtance retaineth the ſame 
proportion, that the Moment of the ( Your AC 
doth to its Refs ſtance. 


Reaſſuming 
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Eaſſuming the aboveſaid F igure and almoſt rhe ſame Me- 
I thod, we will ſay : Becauſe the Moment ot the Cylinder 
[| ? F E hath the ſame proportion to the Moment of the part. 
| DG, thar the Square E D hath to the SquareF G ; that is, thar 
che Line DE hath to I : and becauſe the Moment oi the Cylinder 
F G1is to the Moment of the Cylinder A C, as the Square F D to 
the Square A B ; that is, as the SquareD E tothe Square I; that 
1s, as the Square I to the Square M ; that 15, as the Line I to O: 
Therefore, ex .equali, the Moment of the Cylinder F E hath the 
ſame proportion to the Moment of the Cylinder A C, that the 
3 Line DE hath to the Line O; that is, that the Cube: D E hath 
I to the Cube of I; that is, that the Cube of F D hath to the 
| Cube of AB; that is, that the Reſiſtance of the Bale F D hath to 
the Reſiſtance of the Baſe A B : Which wasto be performed. 
Now, let it be oblerved,that from the things hitherto demonſtra- 
, ted,we may plainly gather, howImpoſlible it 1s, not only forArcbur 
- for Nature her felf to encreaſe her Machines to an immenſe Vaſt= 
neſſe : ſo that it would be 1mpoſlible by Art to build extraordina- 
ry vaſt Ships, Palaces, or Temples, whole * Oars, Sail-yards, Beams, 
Iron Bolts, and, 4n a word, theirother parts:ſhould conſiſt orhols 
together : neither again could Nature make Trees of unmeaſura- 
ble greatneſſe, for that their Arms or Bows being oppreſſed wich 
their own weight would at laſti break; and/likewiſe: it:would 'be 
impoſſible for her to make ſtruQines of Bones/for Menz Horſes, or 
other Animals, that might ſub{ſt, and proportionatly: perforns 
theic Offices, when thoſe Animals ſhould be augmented- roim- 
menſe heights, unleſte ſhe ſhould take Matter much more hard and- 
Reſiſting than that which ſhe commonly uſerh, or elſe: ſhould de+ 
form thoſe Bones by augmenting them beyond their- dae Symerry, 
and making the Figure or ſhape of the' Animal to become 'mon- 
ſtrouſly big : Which haply was hinted by my moſt Witty Poet, 


where deſcribing an huge Giant; he laith, 
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&yY; ſ miſuratamente e tutto groſſo. 


And for a ſhort :example of this that I lay, | as z Fig. 12. | I 
have heretofore drawn the Figure of a Bone only trebled in 
Length, and augmented in Thicknefle in fuch proportion, as that 
It may 1n its great Animal perform the office proportionate to that 
of the leſſer Bone ina ſmaller Animal, and the Figures are theſe : 
whereby you ſce what a diſproportienate Figure that of the aug- 
mented Bone becometh. W hence it is maniteſt; thar he that would 
10 an huge Ciant keep the proportions that the Members have in 

an 
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' an ordinary Man, muſt cither find Matter much more hard and re- 


ſiſting to make Bone of, or elle muſt admit that its Strength is in 
proportion much more weak.than in Men of.middle Starure: other- 
wiſe, encreating the Giant to-an immeaſnrable height he would be 
opprefled, and tall under his own weight. Whereas on the con- 
trary, in diminiſhing of Bodies we do .not ſee rhe Strength and 
Forces to diminiſh in the ſame proportion, nay, in the lefler the 
Robuſtiouſneſſe encreaſeth with a great proportion. So that I 
believe,rhat a little Dog could carry on his back two or three Dogs 
equal: ro himſelf, - but 1 do not think that an Horſe could carry lo 
much as one ſingle Horſe of his own {ize. | 

Simy. Bur if it be ſo, I have great reaſon to doubt the Im- 
menſe bulks that we ſec_in Fiſhes, for ( it I rightly underſtand 
you) a Whale ſhall be as big as ten Elephants, and. yet they fu- 
Rain themſelves. I. 

Sar v. Your doubt, Szmplicizs, prompts me with another Con- 
dition which I perceived not before, which is allo able to make. 
Ciants and other very big Animals to conſiſt, and a& themlelves 
no lefle than ſmaller, and this will happen when not only Strength 
is added to the Bones and other Parts, whole office it is to ſuſtain 
their own and the ſuperyenient weight 3 but the ſtructure of the 
Bones being left with the {ame proportions, the ſame Fabricks 
would juſt in the ſame manner, yea, with. much more eale, con- 
fiſt, when the Gravity of the matter of choſe Bones, or that of 
the Fleſh, or whatever elſe is toreſt-it ſelf upon the Bones is dimini- 
ſhed in that proportion : and of this ſecond Artifice, Nature hath 
made ufc in rhe traming of Fiſhes, makin; their Bones, and Pulps, 


S 1 p. I fee very well, Salviates,. whither your Diſcourſe ten- 
deth : you will {ay, that becaute the Element of : Water 1s the Ha- 
bitatian of Fiſhes, which by,1ts Corpulence;; or, as others will, by 
its Gravity duniniſheth the , weight of Badies demerged i it, for 
that xeaton the Matter of Fiſhes,; not weightug any thing, may be 
{uſtained without ſurcharging their Bones :: but thisdoth [not ſut- 
ice, for although the reſt of the ſubſtance of the Fiſh weigh nor, 
yet without doubt the matter of their Bones hath its weight : 
and who will fay, that the Rib of a Whale that 1s as big as a 
Beam doth not weigh very much,and in Water finketh to the Bot- 
tom ? Thele therefore ſhould not be able to {ubſiit in ſo vaſt a 
Bulk. 

SAaLv. Youargue very cunningly ; and for an anſwer to your 
Doubr, tell me, whether you have obſerved Fiſhes to ſtand im- 


moveable under water at their pleaſures, and not to deſcend to- 


wards the Bottom, or raiſe themſelves towards the top without 
making {ome mation with their Fins ? | 
| SK W8 D.1MP. 
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_ _ $\mpy. This a very manifeſt Obſervation. if 
The Caſe wty SAL v. This power therefore that the Fiſhes have to ſay them- 
One” oy ſelves, as if they were immoveable in the midſt of the Water, is a 
a 1,21 moſt infallible argument, that the Compoſition of their Corporeal 
Maſſe equalleth the Specifick Gravity of the Water, ſo that if 
there be found in them fome parts that are more grave than the 
Water, it is neceſſarily requiſite that they have others {o much 
lefſe grave, ſo that the Equzlibrinm may be ballanced. It therefore 
the Bones be more grave, it 1s neceſſary that the Pulps, or other 
Matters that are in them, be more light ; and theſe will wich their 
lIightneſſe counterpoite and compenſate the weight of the Bones. 
So that in Aquatick Animals the quite contrary hapneth to that 
which befals the Terreſtrial, namely, that in the latter it is the of- 
fice of the Bones to luſtain their own weight, and the weight of 
the Fleſh; and in the former, the Fleſh | if one may ſo call it } 
Aquatich Animals beareth up its own weight, and that of the Bones. And therefore 
greater tha» the ceaſe to wonder how there may be moſt vaſt Animals in the Wa- 
yr "" ter, but not on the Earth, thac is, ia the Air. 
S1nye. lamfatisfhcd, and moreover obſerve, that theſe which 
we call Terreſtrial Animals, ought wich more reaſon to be called 
Aerial; becauſe in the Air they really live, and by the Air they are 
cnviron'd, and of the Air they breath. iT 
Sacks. The Diſcourſe of Simplicins pleaſeth me, as allo bis 
Doubt and its Solution. And farthermore | comprehend very ca= 
fily, that one of theſe huge Fiſhes being haul'd oa ſhore, could not 
perchance be able to ſuſtain ir ſelf for any time ; but that the Con- 
nections of the Bones being relaxed, its Maſſe would be cruſh'd un- 
der its own weight. ; , 
SALv. For the preſent, I encline to the ſame Opinion : nor am 
L far from thinking that the ſame would happen to that huge Ship, 
which floating in the Sea is not diſlolved by its weight,and the bur- 
den of its Lading and Artilery, but on dry ground,and environed 
with Air, it perhaps would fall in pieces. But let-us purſue our bu- 
ligcfſe, and demonſtrate, - that 
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PROP. IX. PROBL.11, 


» A Priſme or Cylinder with its weight , andthe vpeat- 
eft W eight ſnſftamed by t being given , to find the 
ereateft Length , beyond which being prolonged . it 
mold break under it's 09 1 crop. 


Et. there be given the Priſme A C (a in Fig. 13.) withits 
weight , and likewiſe fet the Weight D be given, the great- 
eſt that can be ſuſtained by the extreme C : it is required to 
finde the greareſt Length unto which the ſaid Priſme may be pro- 
longed, without breaking. As the weight of che Prilme AC is to 
the Compound of ' the weights AC, with the double of the 
Weight D , ſo let the length CA betoCAH : between which 
let A. G be a Mean-Proportional. I ſay that AG is the Lengrk 


ſought, For the deptefſing Moment of the Weight D in ©, is 


equal tothe Moment of the double weight D, if it be placed in 
the middleof A C., where 13 al{o the Center of the Moment of 
the Pciſme AC: The Moment, therefore, of the Reſiſtance of 
the Prlme A C, which refides in A, is equivalent to the Sravi- 
tation of the double of the Weight D with the weight A C, but 
hanged in the midſt of AC. And becauſe it hath been made; 
that as the Moment of the ſaid Weights fo ſituated , that is, of 
the double of D, with A C, is to the Moment of AC, fois HA 
to AC, between which AG is a Mean Proportional : Theres 
fore the Moment of ID doubled with the Moment of A ©, is ts 
the Moment AC, as the Square G A to the Square A C: But the 
| preſſing Moment of the Prilme GA, is to the Moment of A C,; 
as the Square GA to the Square A C: Therefore the Length 
AG is the greateſt that was {ought , namely, that unto which the 
Priſme A C being prolonged, it would ſuſtain it ſelf, but beyond 
it would break. IO 
Hitherto we have conlidered the Moments and Refiſtances of 
ſolid Priſmes and Cylindets, one end of which is ſuppoſed im- 
moveable, and to the other onely the Force ot a prefling weight 
is applyed , conſidering it by ir ſelf alone, or Joyned with the 


Gravity of the ſame Solid , or clic the ſole Gravity of the ſaid 
Solid. Now I deſire that we may ſpeak ſomething of thoſe ſame - 


Priſmes or Cylinders,in caſe they were ſuſtained at both ends, or 
did reſt upon one ſole point taken between the ends.. And firft, 
I fay that, | pg grow 


PROP. 
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PROPOSITION X,. 


T he Cylinder that being charged with iis own Weight 
ſhall be reduced toits greateſt Lengih,beyond which 
it would not ſuſtain it ſelf, whether it be born up 
the middle by one ſole Fulciment, or elſe by two at 
the ends, may be donble in length io that Which 
ſhould be faſined inthe Wall, that i ſuſtained at but 
one end. 


Hich of it ſelt is very obvious; for if we ſhall ſup- 


half A B to be the utmoſt Length that is able to be 
ſuſtained, being faſtened at the end B, it ſhall be ſuſtained in the 
ſame manner, if being laid upon the Fulciment G, it ſhall be 
counterpoiled by its other half B C. And likewiſe, if of the Cy- 
linder DEF, the Length ſhall be ſuch that onely one half of it 
can be ſuſtained , being faſtened at the end D, and conlequent- 


ly the other E F, fixed at theend F; it is manifeſt, that placing 


the Fulciments H and I under the ends D and F , every Moment 


of Force or of Weight that is added in E, will there make the 
Fracture. | | 


That which requireth a more ſubtil Speculation is, when ſab- 


ſtracting from the proper Gravity of ſuch Solids, it were pro- 
pounded to us 


PROP. XI. PROBL., 111. 


To find Wheiher thai Force or weight , that being ap- 
plied to the middle of a Cylinder ſuſtained ai the 
ends, Would ſuffice io break it , conld doihe ſame, 
applied in any other place , neexer io one end ihan t0 
the aber. © . | 


and took it with the ends in our hands, and ſetting our 
-Dknee, to the midſt of ir, the ſame Force that ſhould ſuf- 
tice to break it in that manner, would allo {uffice in cale the knee 


were 


\ S for Example , whether we deſiring to break a Staffe 


ſe of the Cylinder which I deſcribe ABC, its 


Je 
} » 
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were ſet, not in the midſt ; but neerer t0 one of the ends. 

S 4G &. I think the Problem is toucht upon by Ariſtotle in his 
Mechanical Queſtions. ; Pe? | 

Si Ly. The Queſtion of Ariviotle is not preciſely \ the ſame, 
for he ſeeks ao more y but to render a reaſon why lefle labour is 
required to break the Staffe , holding the hands at the ends of it; 
that is y/ far diftant from the:Krce , than 1t we held them neerer : 
and he giveth a gencral Reaſon of the lame, reducing the cauſe 
of it' to che Leavers , which are longer when the Arms are ex- 
tended ,, graiping the ends. Our Queſtion addeth fomething 
more , ſeeking whether, letting the Knee in rhe midſt, or 11 ano- 
ther place ,' birt alwayes keeping the hands at the ends , the ſame 


*  Forcefervethtiit all ſituations. 


Six x. At firſt apprehenſion it ſhould: leent thatir doth, for 
that the ewoLeavers retain tn'a certain faſhion the ſame Moment, 
ſceing that as theone is ſhortned,/ the other is lengthened. 

Sa vv. Now you ſee , how'eafle it ts' to make Equivocations, 
and with whar'caution and circumſpection! we are to'walk , leaſt 
we run into them. This that you ſay , and which indeed ar the: 
firſt Gghr cafrieth with it ſo ttiach of probability, 151n the ſtriQ&- 
neſle of it fo falſe , that whether the Knee', which is' the Fulci- 
ment of the two Leavers, beplaced of not placed"in' the midſt, 
it miaketh ſach alteration, that of that Force 'which would ſuffice 
r0:make” the: Frattire in the midſt , it being ro be made in ſome 
other place, it will not ſuffice to'apply four times ſfo'much, nor 
teti:y/ nor at\ hundred, no nor 2” thouſand. Upon this we will 
make ſome gerieral Conſideration, and then we will come to the 
Spetifick Determination of the Propofition , according to which, 
the'Forces' fot making of Fraftures gradually vary more ta one 
pornt'rhan in another. nd | | 

Let us firſt 'deſfgne this 'Truncheon AB to be broken in the 
midſt upon the Futciment C, and neer 'unto that let us defigne 
it again, but under the CharaQers DE ,: to be broken on the 
Fulciment F', *remote from the'middle! Firft it is manifeſt , thar 
the Diſtances AC and C B being equal, the Force ſhall be ſha- 


| . red cqually in the ends B and A. Again , according as the Di- 


ſtance D F groweth le(le than the Diſtance A C, the Moment 
of the Forcc placed in D groweth lefſe than the Moment in A, 
that 1s placed at-the Diſtance CA, and leſfeneth according to 
the proportion of the Lnme DFto AC; and conlequent]y, it is 
requilite to encreaſe it to equalize or exceed the Reſiſtance of F : 
But the iſtance D'F may diminiſh zn 7»ſenitum , in relation to 
the Diſtance A C : Therefore it is requilite, rhat it be poſlible for 
the Force to be applyed in D, to encreaſe 7 infinitum , that it 
may countervail the Reſiſtance in F. But, on the contrary, ac- 
» cording 
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PROPOSITION X&. 


T he Cylinder that being charged with its own Weight 
ſhall be reduced toits greateſt Length, beyond which 
it would not ſuſtain it ſelf, whether it be born up m 
the middle by one ſole Fulciment. or elſe by two at 


the ends, may be donble in length 10 that Which 


ſhould be faſined inthe Wall, that i ſuſtained at but 
one end. 


| F Hich of it ſelt is very obvious; for if we ſhall ſup- 
VV of the Cylinder which I deſcribe ABC, its 
| half AB tobethe utmoſt Length that is able to be 
ſuſtained, being faſtened at the end B, it ſhall be ſuſtained in the 
ſame manner, if being laid upon the Fulciment G , it ſhall be 
counterpoiled by its other half B C. And likewiſe, it of the Cy- 
linder DEF, the Length ſhall be ſuch that onely one half of it 
can be ſuſtained, being faſtened at the end D, and conſequent- 
ly the other E F, fixedat theendF; it is manifeſt, that placing 
the Fulciments H and I under the ends D and F , every Moment 
of Force or of Weight that is added in E, will there make the 
Fracture. | | | / 
That which requireth a more ſubtil Speculation is, when ſub- 
ſtrating from the proper Gravity of ſuch Solids, 1t were pro- 
pounded to us 


PROP. XI. PROBL, 111, 


To find whethes that Force or Weight , that being ap- 
plied to the widdle of a Cylmder ſnſtained at the 
ends, world ſuffice io break it , conld do ihe ſame, 
applied in any other place , neerer io one end than t0 
the dhe. 


and took it with the ends in our hands, and ſetting our 
knee, to the midſt of it, the ſame Force that ſhould ſuf- 
ice to break it in that manner, would alſo tuffice in cale the knee 

jos were 


\ S for Example, whether we deſiring to break a Staffe 


| thak® {ome general Conſideration, and theh we will come to the 


DG 
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were ſet, not in the midſt ; but neerer to one of the dane 
 $x6 8. | think the Problem 1s roucht upon by Ariſtotle in his 
Mechanical Queſtions. as rod 

$, Lv. Fhe Queſtion of Ariviotle 1s not preciſely rhe ſame; 
for he ſeeks ao more , but to render a reaſon why lefle labour is 
required ro break the Staffe , - holding the hands at the ends of it, 
that is »/ far diftant from the; Kriee , than 1t we held them neerer : 
and he gfverh a gencral Reaſon of the lame, reducing the cauſe 
of it ro che Leavers , which are longer when the Arms are ex- 
tended,” graiping the ends. Our Queſtion addeth ſomething 
more , ſeeking whether, ſetting the Knee in rhe midſt} or it ano- 
ther place," birt alwayes Keeping the hands at the ends, the ſame 
Force ſervethif all ſituations. 

Sa gr. At firſt apprehenhtioh it ſhould leemi thatir doth , for 
thar the ewo Leavers retain tn'a certain faſhioned © 
{ceing that as theone is ſhortned ,' the other 1s 1e| 

Sa vv. Now you ſee , how'eaſie it ts' to mak; = 
and with wharcaution and circumſpection! we af 
we run into them. This that you ſay , and wh 
firſt-Gghr cafrieth with it ſo nach of probabilis 
neſle of it fo falſe, that whether the Knee', w SITE TI TTCr 
rhent of the two-Leavers, beplaced of not placed in' the midſt, 
itmaketh {ach alceration, that of that Force 'which would ſuffice 
10'makes thet Fraftire in the midft , it belog ro be made in ſome 
other place, it will not ſuffice to'apply four times fo'much, nor 
tefi'y nor at! hundred, no nor 2' thouſand. Upon this we will 


Spetifick Determination of the Propofition , according to which, 
the'Forces' fo? making of Fraftures gradually vary more ia one 
pornit' than tn another. En 
Let us firſt 'deſigne* this 'Truncheon AB to be broken in the 
midft'upon the Futciment C, and neer 'unto that let us defigne 
it again, but under the Characters DE ,-to be broken on the 
Fulciment F', 'remotre from the'middle: Firft it is manifeſt , thar 
the Diſtances AC and C B being equal, the Force ſhall be ſha- 
red equally in the ends Band A. Again, according as the Di- 
ſtance DF groweth lefſe than the Diſtance A C, the Moment 
of the Forcc placed in D groweth lefſe than the Moment in A, 
that is placed at the Diſtance CA, and leſſeneth according to 
the proportion of the Line DFto AC; and conlequent]y, it is 
requilite to encreaſe it to equalize or exceed the Reliſtance of F : 
But the Diſtance D'F may diminiſh 21 infinitum , in relation to 
the Diſtance A C : Therefore it 1s requilite, that it be poſlible for 
the Force to be applyedinD, to encreaſe in infinitum , that it 
may Ccountervail the Reſiſtance in F. But, on the contrary, ac- 
cording 
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| cording as the Diſtance F E encreaſeth above C B , it is requiſite 
ro diminiſh the Force in E , that it may compenlate the Refi- 
ſtancein F: But the DiſtanceFE in relation to C B, cannot en- 
creaſe in rfinitum, by drawing the Fulcunent F towards the end 
D, no nor yet to the double : Therefore, the Force in E, that it 
may compenſate the Reſiſtance in F , ſhall be alwayes more than 
half of the Force in Ba We may comprehend, therefore, the ne- 
ceſſity of augmenting the Moments of the Colle&ed Forces inE 
and ÞD infinitely to equalize or exceed the Reſiſtance placed in F, 
according as the Fulciment F ſhall approach neerer and neerer 
to the end D. LE 

Sack What will Simplicius ſay to this? Muſt he not con- 
feſle the Virtue of Geometry to be a more powerful inſtrument 
than all others, to ſharpen the Wit, and dilpole it to diſcourſe 
and ſpeculate well ? and: that Plato had great realon to defire thar 
his Scholars ſhould be well grounded in the Mathematicks ? I 
have very well underſtood the nature of the Leaver, and how 
that its Length encreaſing or decreaſing , the Moment of the 
Force and of rhe Reliftance augmented or diminiſhed, and yet 1n 
the determination of the preſent Problem I deceived my lelt, and 
that not a litcle, but infinitely much. > 


ry > 


S1my. The truthis, I begin to ſee that Logick , alrhough it 
be a moſt appoſite Inſtrument to regulate our Diſcourſe , doth. 
not attain , as to the prompting of the Mind with Invention, 


unto the acutene fie of Geometry. 


* 


Sa Gr. In my conceit, Logick giveth usto underſtand , whe- 
ther the Diſcourſes and Demonitrations already made and found 
are concluding , but that ic teacheth us how to finde concluding 
Dilcourſes and Demonſtrations ; the truth is , I do not believe : 
But it will be better, that Salviatus ſhew us according to what pro« 
portion the Moments of the Forces do go increaſing, to overcome 
the Reliitance of the fame Piece of Wood, according to theſe- 
veral places of the Fracure. 


Sa 1v. The proportion that you ſeek, proceedeth after ſuch 
a manner, that 


PROPOSITION X11, 


If in the lenath ofaC nlinder We ſhall marke 10 places, 
11port which we would make the Fratre of the f aid 
Cylmder , the Refsances of thoſe two places have 

the ſame proportion toeach other , as have the Re- 

Fangles made by the Diſtances of thoſ e places 
reciprocally taken. 

Ec the two Forces ( as in | Fig, 16. ) be A and B the leaſt , to 

 $ok inC, andE and F likewiſe the leaſt, to break in D. 

Ifay the F orces A_and B have the ſame proportion to the 


Forces E and F, that the ReQangle A D B hath to the ReQan- 
gle A CB. For the Forces A and B, have to the Forces E and F, a 


proportion compounded of the Forces AandB , to the Force 


B, of Bto F, and of F to EandE: But as the Forces A and 
Bare to the Force B , ſo is the Length BA toA C3; and as'the 
ForceB istoF, ſo isthe Line DBtoBC; and as the Force F is 
toFandE, fo is the Line D Ato AB: Therefore the Forces A 
and B have to the Forces E and F a proportion compounded of 
theſe three, namely, ofBAwoAC, of DBtoBC, aid of DA 


AB. But of the two proportions DAtoA B, andABto AC, 


15 compounded the proportion of D A to A c: Therefore the 
Forces A and B have to the Forces E and F , the proportion com. 
pounded of thsSDA to AC, and of the other DB to D C. 
But the ReQangle A D B hath to the Rectangle ACB, a pro- 
portion. compounded of the ſame DA toAC, andof DB to 
BC : Therctore the Forces A and B are to the Forces E and F, 
as the ReGangle A DB is to the Re&angle ACB; which is as 
much as to ſay , the Reſiſtance againſt FraGion in C , hath the 
ſame proportion to the Reſiſtance againſt Fragion in D, that 
the ReQtangle A D B hath to the ReQangle A CB: Which was 
to be demonſtrated. 

In conſequence of this Theorem we may reſolve a Problem of 
great Curioſity 3 and it 15 this : 


TT  ' Ce” 
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' PROD. XIII. PROBL. IV. 


T here being even the greateft weight tha; can be ſup- 
ported at the middle of a Cylinder or Priſme , where 
the Reſiſtance 15 leaft ; and there beins, given a 
eight greater than that , to find in the [aid Cylin- 
der.the point at which the grven greater Weight may 
be ſupporicd as the greateſt Weight. 


Et the given weight greacer than the greateſt weight that 
can be Foote at the middle of the Cylinder A B, have 


K..4 unto the ſaid greateſt weight , the proportion of the line E 
to F ; it is required to find the point in the Cylinder at which the 
ſaid given weight commeth to be ſupported” as the biggeſt.” Be- 
tweenEandFlet G be a Mean-Proportional;'andasE isto GC, 
folet AD betoS, S ſhall be Iefſer than AD. Lec AD be the 
Diameter of the Semicircle A HD : in which fuppoſe AH equal 
 toS; and joyn together H and D, and take DR eq al roit. - 
I fay that R. is the point ſought , at which the given weipht , 
greater than the greateſt that can be ſupported at the middfe och 
Cylinders D, would become as the greateſt weight. On the fength 
B A deſcribe the Semicircle ANB, and raiſe the Perpendicular 
E RN, and conjoyn N and 
D : And becauſe the two 
_ Squares NR and RD are 
equal to the Square N D; 
that 1*, to the Square A D3 
that 1s, to the two AH and 
and HD; and HD equal 
to the Square DR: There- 
fore the Square NR, that 
1s , the ReQtangle A R B 
| ſhall be equal to the Square A H that15, to the Square S : But . 
the Square $ is, to the Square AD, asF to FE; that 1s, as the 
greateſt ſupportable Weight at D to the given greater Weight : 
Therefore this greater ſhall be ſupported at R, as the greateſt 
that can be there ſuſtained. Which is that that we fought. 
Sack. I underſtand you very well, andam conſidering that 
the Priſme A B having alwaycs more ſirength and reſiſtance a- 
gainſt_Preſlion in the parts that more and more recede from the 
middle , whether in very great and heavy Beams one may take 
| away 
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xway a pretty big part towards the end with a notable alleviation 
of the weight ; which in Beams of great Rooms would be commo- 
dious, and of no ſmall profit. And it would be pretty,to find what 
Figure that Solid ought to have, that ir might have equal Relt- 
ſtance in all irs parts ; {o as thatat were not with more cale to be 
broken by a weight that ſhould preſſe itin the midſt, than in any 
other place. {RE | 
SaLv. | was juſt about to tell you a thing very notable and 

pleaſant to this purpole. I will aſlume a briet Scheme for the ber- 
rer explanation of my meaning. This Figure D B 1s a Prilm, whole 
\efiſtance ayainſt Fraction in the term A D by a Fotce preſſing 
at the term B, is lefſe than the Reſiſtance that would be found in 
the place C 1, by how much the length C B 1s lefſer than B A ; as 
hath already been demon - 
ſtared.” Now ſuppole the 
laid Priſme to be ſawed 
Diagonally according to the 
Line F B, to that the oppo- 
ſite Surkaces may be two 
Triangles, one of which to- ; 
wards us is F A B. Thus $0- "; aro , 
11d obtains a quality contrary to the Priſme, to wit, that it leſſe re- 

{iſteth FraGion by the Force placed in B at the term C than at A, 

by as much the Length C B is lefſe than B A5 Which we will ca 

fily prove : For imagining the SeQion C N O parallel to the other 
AFD, theLine F A ſhall be to C N inthe Triangle FAB in the 

{ame proportion, astheLine A BistoB C : and therefore if we 
luppoſe the Fulciment of the two Leaversto be in the Poinrs A 
and C, whole Diſtances are B A, AF,BC, and C N, thele, I lay, 
ſhall be like : and therefore that Moment which the Force placed 
at B hath at the Diſtance B A above the Reſiſtance placed at che 
Diſtance A F, the ſaid Force at B ſhall have at the Diſtance B C 

above the ſame Reſiſtance , were it placed at the Diſtance CN : 
but the Reſiſtance to be overcome at the Fulciment C, being pla- 
ced at the Diſtance C N, from the Force in B is leffer than the 
| Reſiſtance in Aſo much as the ReQangle CO is lefſe than the 
ReQangle AD ; that is, ſo much as the Line CN islefs than A F; 
thatis,.C B than BA : Therefore the Reſiſtance of the part O C B 
againſt\Frafion in C is ſo mach leſs than the Reſiſtance of the 
whole D A O againſt:;Fraturein O, as the Length C Bis lefs than 
AB. We have therefore from the Beam or Priſme D B, taken 
away a part, that is half, cutting it Diagonally,and left the Wedge 
or triangular Priſm-F'B A; and-they are two Solids of <ontrary 
Qualities, namely, that more reſiſts the more it is ſhortned,and this 
in ſhortning loſerh its toughneſs as faſt: Now:this being granted, 
> it 
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it ſeemeth very reaſonable, ,nay, neceſſary, that one may give it 


a cut, by which taking away that which is {uperfluous, there remat- 
neth a Solid of ſuch a Figure, as in all its parts hath equal Refi- 
ſtance. . | 

$1 my. [t muſt needs be ſo; for where there is a tranſition from 
the greater to the lefſer,one meeteth allo with the cqual. 

Sa G x8 But the buſineſſe is ro find how we are to guide the 
Saw for making of this Setion. 

S1my- This ſeemeth to me as if it were a very cafic bufinefle ; 
for if in ſawing the Priſm diagonally, taking away half of it, the 
Figure that remains retaineth a contrary quality to that of the 
wholePriſm,ſo as that 1n all places wherein this acquiceth ſtrength, 
that as faſt loſeth it, me thinks,that keeping the middle way, thar 
is, taking only the half of that half, which is the fourth part of the 
whole, the remaining Figure will not gain or lole ſtrength in any 
of all thoſe places wherein the loſle and the gain of the other two 
Figures were alwates equal. 

S ar v. You have not hit the mark, Simplicius; and as I ſhall 
ſhew you, it will appear in reality, that chat which may be cut off 
from the Priſm, and taken away without weakening it is not 1ts 
fourth part, but the third. Now it remaineth ( which is that thar 
was hinted by Sagredys ) 


PROPFIY. PRODIL VV; 
To find according to what Line the Seftion & to be 
made; Which I will pzoxe io be a Parabolical 
Line. 


But firſt it 18 neceſſary to demonſtrate a certain Lemma, -which 
15 this : 


LEMMA LI. | 
If there ſball be two Ballances or Leavers divided by :bew Palei- 


ments in ſuch ſort that the two DiStances,whereat the Forces 
are to be placed, bawe to each other double the proportivis of 


the Diſtances at which the Reſiſtances ſhall be, which'\Reſi- 


ſtances are to eath other as their Diſtauces, the ſuſtaining 
Powers fpall be equal. | LEE ob 


| BY AB and CD betwo Leavets divided upon their Fulciments 
Eand F, in ſuch fort that the Diſtance EB hath co F D Iipteo-" 
portion double to that which the Diſtance E A hath ro FG; þfay, 
the 
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the Powers that in B/D. ſhall ſuſtain the Refiſtances AandC ſhall 
be equal to each other. Let E C: be ſuppoled a Mean-Proporti- 
onal between EB andF D; therefore as BE isto EG, (o (hall 
GE betoF D,and AEto C F; and fo is ſuppoſcd the Refiſtance 
of A to the Reſiſtance of C. And becaule that as EG is to F D; 
ſois AEroCF by Permutation as GEistoEA, io ſhallD F 
be to F C : . And therefore ( 1n | 


regard that the two Leavers A ————————e  B 
DC-andGA are'divided pro- "4 G 
portionally in the Points F and 

E ) in cale the Power thar being CG -— + a0 

placed at D compenſates the * 


Reſiſtance of C were art G, it 
would countervail the ſame Reſiſtance of C placed in A : But by 
what hath been granted, the Kefiſtance of A hath the ſame propor- 
tion to the Reliſtance of C, that A Ehath toCF; that is, BE 
| hath to EG: Therefore the Power G, or if you will D, placed at 

 _ Bwill (uſtain the Reliſtance placed at A: Which was to be de- 
monſtrated. = 

This being underſtood : inthe Surface F B of the Priſme D B, 

let the Parabolical Line F N B be drawn, whole Vertex is B, ac- 
cording to which let the {aid Priſme be ſuppoſed to be ſawed, the 
Solid compriſcd between the Baſe A D, the ReQangular Plane 
AG, the Right Line B G, and the Superticies DGBF being left 
1ncuryated according to the Curvity of the Parabolical Line 
FNB. I fay, that 


that Salid 1s through- GE Es _ 
out of equal Refi- o Lane hh na £1 
itance. Let it be cut Le I > 
by the Plane C O pa- 7 EAA HIIISESG X os Jy - G 
rallel tro AD; and ay CI. 


1magine two Leavers 

divided and ſuppor- - ] | 

ted upon the Fulciments AandC ; andilet the Diſtances of one 
beBAandA F, and of the other B C, and C N. And becauſe in 
the Parabola FB A, A Bisto BC, as the Square of F A co the 
Square of CN, it is maniteſt,that the Diſtance B A of one Leaver, 
hath tothe Diſtance B C of the other a proportion double to that 
which the other Diſtance A F hath to che other C N, And be- 
caule the Reſiſtance that is to be equal by help of the Leaver 
B A hath the (ame proportion | to the Reſiſtance that is to be 
equa] by help of the Leaver BC, that the Rectangle D A hath to 
the ReQangle OC ; -which is the ſame that the Line A F bath to 
NC, which are the other two Diſtances of the Leavers ; it is ma- 
niteſt by the tore going Lemma, that the ſame Force that being 


applyed 
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applyed to the Line B G will equal the Refiſtance D A, will like- 
wile equal the Reſiſtance C O. And the ſame may be demonſtra- 
red, if one cut the Solid in any other place : therefore that Parabo- 
lical Selid is throughout of equal Refiſtance. In the next place, 
that cutting the Priſme according to the Parabolical Line F N B, 
the third part of it is taken away, appeareth, For that the'gemi- 
ParabolaF N B A and the Reftangle F B are Baſes of two Solids 
contained between two parallel Planes, that is, between the Re&- 
angles F B and D GC, whereby they retain the ſame Proportion, as 
thoſe their Baſes : But the ReQangle F Bis Selquialter to the Se- 
miparabola F NB A : Therefore cutting the Prime according to 
the Parabolick Line, we take away the third part of it. Hence we 
ſee, that Beams may be made with the diminution of their Weight 
more than thirty three in-the hundred, without diminiſhing their 
Strength in the leaſt ; which in great Ships, 1a particular, tor bea« 
ring the Decks may be of no {mall benefit; for that 1a ſuch kind 
of Fabricks Lightneſfſe is of infinite importance. 

Sacr The Commodities are lo many, that it would be tedi- 
ous, it not impoſlible, to mention them all. But], laying aſide 
theſe, would more gladly underſtand that the alleviation is made 
according to the aſſigned proportions. That the SeQion, according 


to the Diagonal Line, cuts away half of the weight I very well 


| know : bur that the other SeQtion according to the Parabolical Line 
takes away the third part of the Prime I can belieye upon the 
word of Salviatys, who evermore ſpeaks the truth, but in this 
Cale Science would better pleaſe me than Faith. 

Sauv. I fee then that you would have the Demonſtration, 
whether or ng it be true, that the exceſle of the Priſme: over and 


above this, which for this time we will call a Parabolical Solid, is 


the third part of the whole Pri{me. I am certain that I have for- 
merly demoſtrated it ; I will try now whether I can put the 
Demonſtration together again : to which purpole [ do remember 

' that I made ule of a Certain Lemma of Archimedes, inſerted by 
him in his book de Sprralibus,and it is this : 


LEMMA IL 


If any number of Lines at pleaſure ſball exceed one anotber equal- 
ly, and the exceſſes be equal to the leaſt of them, and there be «s 
many more, each of them equal to the greateſt 3 the Squares of all 
theſe ſball be leſſe than the triple of the Squares of thoſe that 
exceed one another : but they ſhall be more than triple. to thoſe 
others that remain, the Square of the greateſt being | ſub- 
ſtraGied. oops (14 G0 gor bog 
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'T'His being granted ; Let the. Parabolick Line AB be inſcribed 
| bi this Reangle A C BP: we areto provethe Mixt'T riangle 
B AP, whoſe ſides ace:B P:and PA, and Baſe the Parabolical Line 
B Az to be the third part. of the Whole ReQangle C P. For ifit be 
not ſo, ic will be either more chan the third part, or tefle.. Ler rt be 
ſuppoſed thar:it calyſ bet 1 5 © oo ohh tte 
lefſe, and to that which is EP 


bo 
wu 


wanting, ſuppole the Space I Ld ——7  — INE) 
X; taibe equal. Then dis mk, 
vidipgthe ReQangle con- 4 —I-F 
tially into equal parts hs "NA 
with Lines parallel tothe _ © =; 
Sides BP and C A, we FEED 


ſhall in the end arrive at | | 
ſuch parts, as that . one of them ſhall be leſſe than the Space X. 
Now let one of them be the ReQangle O B, and by the Points 
where the other Parallels interfeQ&:the Parabolick Line; let the Pa- 
rallels to AP paſſe: and here will ſuppoſe a Figure 'to be cir- 
cumſcribed about our Mixc-Friangle, compoſed of ReQangles, 
which are Þ O, IN, HM, F L, EK, G A ; which Figure ſhall alfo 
yet be leſs than the third part of the ReQangle C P, in regard that 
the excelſe of that Figure over and above the Mixed Triangle is 
much leſfſe than the Rectangle B O, which ' yet again is leffe than 
the Space X. © 
Sac. Solitly, I pray you, for I do not ſee how the exceſle of 
this circumſcribed Figure above the Mixt Triangle is conſiderably 
leſſer than the ReQangle b O. 
S a x. v. Is not the ReQangle B O equal to all theſe ſmall Re&- 
angles by which our Parabolical Line paſſeth; I mean theſe, BI, 
IH,HF,FE, EG, and GA, of which one part only lyeth with- 
out the Mixt Triangle ? And the Reangle B O, is it not alſo (up- 
poſed to be lefſe than the Space X ? Therefore if the Triangle to- 
gether with X did, as the Adverlary ſuppoſeth, equalize the third 
part of the Refangle C P the circumſcribed Figure that adjoyns 
rothe Triangle {o much leffe than the Space X, will remain even 
yet lefle than the third part of the ſaid ReQangle C P. But this 
cannot be, tor it is more than a third part, therefore it is not true 
that our Mixt Triangle is leffe than one third of the ReQangle. 
SaLlv. I underſtand the-Solution of my Donbt. * But ir is 
requiſite now to prove unto us, that th: Circumſcribed Figure is 


more than a third pact of the ReGangle CP ; which, I believe, will 
be harder to do. 
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Sa lv. Not atall. For inthe Parabola the Square of the Line TheQuebaate if 


D E bath the tame proportion to the Square of Z G, that the Line 
DA 


theParabo'a ſhe 


by one /in7'e De« 
, mon'tr 4 3.8. 


GALILEUS his DIALOGUES 


D A hath to A Z;which is the ſame that theReQangle K E hath to 
the ReQangle AG; their heights AK and K L being equal. There- 
fore the proportion that the Square E D hath to the Square ZG; 
that is, the Square L A hath to the: Square A K;, the ReQangleK E 
hath likewiſe to the ReQangle K Z: And in the ſelf-ſame manner 
we might prove that the other ReQangles LF, M H, N I, OB are 
to one another as the Squares of the Lines MA, NA, O A, PA. 
Conſider we in the next place, how the Circumſcribed Figure-is 
compounded of certain Spaces that are to one. another as the 
Squares of the Lines that exceed with Exceſſes equal to the leaſt, 
and how the Refangle CP is compounded of ſo many other Spa- 
ces cach of them equal to the Greateſt, which are all the ReQan- 
ples equal ro O B. Therefore, by the Lemma of Archimedes, the 
Circumſcribed Figure 15 more than the third part of the ReQangle 
CP: But it was alſo lefle, which is impoſlible : Therefore the 
Mixt-Triangle is not leſle than one third of the Recangle CP. 


I ſay likewiſe, that it is not more : For if it b: more than one. 


thicd of the ReGangle C P, ſuppoſe the Space X equal to the ex- 
ceſle of the Triangle above the third part of the 1aid Rectangle 
CP, andthe divition and ſubdiviſion of the Re&angle into ReQ- 
angolets,but alwaies equal, being,made, we ſhall meet with ſuch as 
that one of them is leſſer than the Space X ; which let be done : 
and let the ReGangle Þ O be leſſer than X ; and, having deſcribed 
the Figure as before, we ſhall have inſcribed inthe Mixt-Triangle 
a Figure compounded of the ReQangles V O, T N,S M,N LzQ K, 
which yet ſhall not be leſs 


$— ESy | exceed the third part of 

the ReGangle CP; Be- 
cauſe the excclle of the 
Triangle above the third part of the Rectangle C Pisequal to 
the Space X which is greater than the ReGtangle B O, and thisa]- 
ſos conſiderably greater than the exceſle of the Triangle above 
the Inſcribed Figure : For to the ReQangle B O, all the ReQan- 
golets AG,GE,E F, FH,HI,I Bare equal, of which the Ex- 
celſes of the Triangle above the Inſcribed Figure are lefſe than 
half: And therefore the Triangle exceeding the third part of the 
ReGangle C P, by much more ( exceeding it by the Space X ) 
than it exceedeth its inſcribed Figure, that lame Figure ſhall alſo 
be greater than the thicd part of the ReQangle C P: But it 1s lefler, 
by the Lemma prefuppoled : For that the ReQtangle C P, as being 


the 


==] 7 TP than the third part of the 

—— FHP great ReQangle CP, for 
KORE 1- JS the Mixe Triangle doth 
| Hs 6 =_ F Ne L much lefſe exceed the In- 
Ez wg —J«\ * {cribed Figure than it doth 
= 


Wo ww 


the Aggregate of of all the Squares of the Lines equal to the big- 


 racion is ſer down in the Book that he writ of the Center of the 
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1);al. 3. Or MOTION. 
the Aggregate of all the biggeſt ReQGangles, hath the ſame pro- 
portion to the ReQangles compounding the Ilalcribed Figure, that 


ocſt, hath to the Squares oi the Lines that exceed cqually, fubſtca- 
cting the Square oi the biggelt : And theretorc ( as it hapnethin 
Squares ) the whole Aggregate of the biggeſt ( that is the Rectan- | : 
ole C P )) is more than triplc the Aggregate of the exceeding iD 4 
ones, the biggeſt deduced, that compound the Inicribed Fi. 
zure. Therefore the Mixe-Trianglc 15 nercher greater nor lefler 
chan the third part of the ReQangle C P: Ir is therefore equal. 
SaGs. Apretty and ingenuous Demonſtration : and fo much 
the more,in that it giveth us the Quadrature of che Parabola,ſhew- 
10g it to be Seſqwtertial of the Triangle inſcribed in the ſame ; 
proving that which Archimedes demonſtrateth by wo very diffe- 
rent, but both very admirable, methods of a great number of Pro- 
poſitions. As hath likewiſe been demonſtrated lately by Lucas 
Valerins, another ſecond Archimedes of our Age, which Demon- 


Gravity of Solids. 
Sar v. A Treatiſe which verily is not to come behind any one 
that hath been written by the moſt Famous Geometricians of the 
preſent and all paſt Ages: which when it was read by our Acade- 
mick, it made him deliſt from proſecuting his Diſcoveries that he 
was then proceeding to write on the ſame Subje& : in regard he 
ſaw the whole buſineſs ſo happily found and demonſtrated by the 
ſaid Valerins. | | 
Sack. I was informed of all theſe things by our Academick 
and have bclought him withall that he would one day let re {ce 
his Demonſtrations that he had found at the time when he met 
with the Book of Valerius: but I never was fo happy as to ſee them. 
SAaLv. I have a Copy of them, and will impart them to you, 
for you will be much pleaſed to ſee the variety of Methods, which 
thele two Authors take to inveſtigate the ſame Concluſions, and 
cher Demonſtrations: wherein alſo ſome of the Concluſions have 
difterent Explanations, howbeit in effe& equally rrue. 
SaG8. I ſhall be very glad tolee them, therefore when you re- 
turn to our wonted Conferences you may do me the favour to 
bring them with you. But in the mean time, this {ame of the Re- 
ſiſtance of the Solid taken from the Priſme by a Parabolick SeQi- 
on, being an Operation no lefſe ingenuous than beneficial in many 
Mechanical Works, it would be good that Artificers had ſome ca- 
ſie and expedite Rule how they may draw the faid Parabolick 
Line upon the Plane of the Priſme. WO oe 
SAL v. There are (everal waies to draw. thoſe Lines, but two $-v.r4t w.z'cs r9 
that are more expcdite than all the reſt, 1 will deſcribe unto you. - Es LO. 
| i One -.-... 


WY 


$ TI & > III br e bp ya n 
M26 RE i, EE EA 12s UT INS N08 EEO G, £1 208 3 ep 8 
CE ed td] 5 at at TS NIC 61 WTT See) . Yo OR Os. A RL 
IE. T\ 75 dds at le Foe 5 p HB 
— *4 
ek” s h- 3 
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One of which is truly admirable, ſince that thereby, in lefſe time. 
than another can with Compaſſes ſlightly draw upon a paper 


four or ſix Circles of different ſizes, I can defignthirty or forty 


Parabolick Lines no lefle exact, ſmall; and ſmooth than the Cir- 
cumferences of thole Circles. 1 have a Ball of Braſle exquilitely 


round), no bigger than a Nut, this thrown upon a Steel Mirrour 


held, not erect to the Horizon, but ſomewhat inclined, fo that the 


Ball in its motion may run along preſling lightly upon it, leaverh 


a Parabolical Line finely and i{moothly deſcribed, and wider or 
narrower according as the ProjzeQtion ſhall be more or leſs elevated. 
Whereby alſo we have a clear and ſenſible Experiment that the 
Motion of Proje&s 1s made by Parabolick Lines : an Effe& obſer- 
ved by none before our Academick, who alſo layeth down the 
Demonſtration of it in his Book of Motion, which we will joynt- 
ly peruſe at our next meeting. Now the Ball, that it may deſcribe 
by its motion thoſe Parabola's,muſt be rouled a little in the hands 


that it may be warmed, and ſomewhat moyſtned, for by this 


means it will leave its track more apparent upon the Mirrour. The 
other way to draw the Line that we delire upon the Priſme is after 
this manner. Let two Nalles be faſtned on high ina Wall, at an 
equa] diſtance from the Horizon, and remote from one another 


twice the breadth of the Re&angle upon which we would trace the 


Semiparabola, and to theſe two Nails tye a {mall thread of ſuch a 
length that its doubling may reach as far as the length of the 
Prime ; this ſtring will hang in a Parabolick Figure : ſo that tra- 
cing out upon the Wall the way that the laid String maketh on it, 
we ſhall have a whole Farabola deſcribed : which a Perpendicular 
rt. at hangeth 1n the midſt between theſe two Nailes will divide 
into two equal parts. And for the transferring or ſetting off of 
that Line atrerwards upon the oppoſite Surfaces of the Priime it 1s 


-_ notditficulr at all, {o that every indifferent Artiſt will know how 


to do it. The tame Line might be drawn upon the ſaid Sur- 
tacc oi the Pritme by help of the Geometrical Lines delincated up» 
on the Compaſſe of our Friend, without any more ado. 

We have hitherto demonſtrated ſo many Concluſions touching 
the Contemplation of thele Reſiſtances of Solids againſt Fraction 
by having firſt opened the way unto the Science with ſuppoſing the 
direct Retiſtance for known; that we may in purſuance of them 
procced forwards tothe finding of other, and other Concluſions, 
with ther Demonſtrations of thole which in Nature are infinite. 
Only ar pretent, tor a final concluſion of this daies Conferences, 
| will add the Speculation of the Refiſtances of the Hollow Solids 
which Art, and chicfly Nature, uſerh in an hundred Operations, 
when without encreafing the weight ſhe 7reatly augmentcth the 
ſtccngih : as is {ven in the Bones of Birds, and in many Canes that 

| are 


' Dial. 2. 


 acelight and of, great Reſiſtadce againſk.bendinp avd lbreaking- 
For if a Wheat Straw that ſupports an Ear that is heavier than the 
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whole Stalk, were made of the ſame quantity. of matcer but were - 


maſlie or ſolid, it would be much tefle repngnant;roFraQion or 
Flection. And with me {ame Realon Art hath ablerved} and Ex+ 
pciience contirmed, that an hollow Caoc,:.ora Truok-of:W ovd 
or Metal, is much more firm and tough tha if/ being, of the ſame 
weight and Icogth it were fold, 'which!contequently. would: be 


more flender,and therefore Art hath contrited ro make Lances hol- 


low within when they are deſiccd co be firong and light. We will 
ſhew therctore, that bilp s 20% JEE 
PROPOSITION XV. 

The Refsftancesof two Cylinders, equall, and equally 
long, 'ore of Which i Hollow, and the oiber Maſe, 
have io each her ihe ſame proporiicn, as iherr Dia- 

meters. © Me Co We #6 9a 

E T the Cane or Hollow. Cylinder be AE; [ a5 iv Fig. 17. ] 
| and the Cyſnader F N Maſlic, and equall inweight and lengrh. 
I ſfay,, the Reſiſtance of the Cane A E hath the ſame propocr- 
non to. the Reſiſtance of rhe ſolid Cylinder, as the. Diameter 

A B hath tothe Diameter I L.' Which 1s very manifeſt ;, For the 

Cane and the Cylinder I N being equal, and of equal lengths, the 

Circle 1 L that is Baſe of the'Cylinder ſhall/be equal ro the Ring 

A B that is Baſc of the Cane A F, (þ call the Superficies that re- 

maineth.when a lefler Circle is xakert out of! a grearer that'is*Con- 

centrick with it a; Ring: ) andrherefore then AbſoluteReſiſtan- 
ces ſhall be equal: bar becaufe in breakingierofſe-waies wemake 
uſe in the Cylinder LN of the length LN fora Leaver, and of the 


point, L for a Fulciment,and'6f 'the Semidiameter or Diameter Lt 


tor a Counter-Leaver; and inthe Cane the part of the Leaver, 


_ thatis|the Line B E's equal t&-L N ; but the Counter-Leaver at 


the Fulament B isthe Diameter or Semidiamerer AB: It ismani- 
teſt therefore tliat the Refiſtatice of the Cane exceedeth that of 
the Solid Cylinder as' much as the Diameter A B exceeds:the Dta- 


meter I L; Which ts that that.we {ought. Toughneſs therefore is ac- | 
quicedin the hollow Cane above the Toughneſs of the ſohd Cylin- 


der accoiding td the proportign of the Diamerters : provided al- 
waies that they be'borh of ch> ame matcer,weight, and length. 

Ir:would be well,;that i» conſequence of rhis'we cry to <9. Hl 
that which hapneth in other Caſes.indifferently berween all Canes 
and ſalid Cylinders 'of equal length, alrhopph unequal in quantiry 
otweight,' and more or lefs evacuated. And firſt we will demon- 
ſtrate, that R' 2 PROP. 
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PROP. XVI. PROBL. VI. 


A Trunk or Hollow Cane being grven, a Solid Cylinder 
may be found equal toi. | 


His Operation is very caſe. For let the Line A B,be the Dia- 

: meter of the Cane, and C D the Diameter of the Hollow or 
Cavity. Let the Line A E be ſer off uponthe greater Circle 
equal to the Diameter C D, and conjoyn EB. And becauſe in 
the Semicircle A EB the Angle EisRight- 

Angle, tho Circle whoſe Diameter is AB 

ſhall be equall to che two Circles of the Di- 

ameters AEand EB: But A E is the Dia- 

meter of the Hollow of the Cane : Therefore 

the Circle whoſe Diameter is E B, ſhall be 

equal to the Ring A CBD: And therefore 

the ſolid Cylinder, the Circle of whoſe Baſe 

hath the Diameter EB ſhall be equalto the 


Cane, they being of the ſame. length. This demonſtrated, we may 
preſently be able 


PROP, XVII. P ROBL.Vb.:  - 
To find what proportion is betwixt the Refiſtances of 
any whatſoever Cane and (Cylinder, 0rd be- 
mg equal. FP F 
WF T the Cane ABE, and the Cylinder RS N, beof equal 


levgth : itis required to find what proportion the Refiftances 
have to each other. By the precedent let the Cylinder I LN 
| be found equal to the Cane, and of the ſame length; andto the 


Lines Land R S( Diameters of the Bales of the Cylinders IN and 
-  - ___ _RM\)let che Line V be a fourth 


3 Proportional. I ſay,the Reſiſtance 

of the Cane AE is to the Reſi- 
- ſtanceof the Cylinder R M,as the 
_ Line AB sto'V. Forthe Cane 
-W AE being equal to, and of the 
{ame length with the Cylinder 
__ _I'N, the Reſiſtance of the Cane 
0D: ſhall be ro the Reſiſtance of the 
Cylinderzas the LineA Bisto 1 L: 
But the Reſiſtance of the Cylinder I N is to the Reſiſtance of the 
Cylinder RM, 25 the Cube I Lis tothe CubeRS; that is;as the 
Line I LtoV.: Therefore, ex «q#4li, the Reſiſtance of the Cane 


AE hath the ſame proportion to the Reſiſtance of the Cylinder 


R M,that the Line A B hathto V: Which 1s that that was ſought. 
The End of ihe Second Dialogxe. 
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INTERLOCUTORS, 


SALVIATUS,SAGREDUus,and SIMPLICLUS. 


OF LOCAL MOTION, 


\ 


E promote every new Science , bar of a very 


- 

r old Subje&.' Theres nothing in Nature more 

. antient than MOTION , of which 

e many and great Valumns bave beex written 
by Philoſophers : But yet there are ſundry 

e w  Sympiomes and Properties it it worthy of 
c 4M oxr Notice, which I find not to hawe been bi- 

e Sol therto obſerved, much leſſe demonſtrated by 


! any. Some ſlight particulars have been no« 
ted: as that the Nature Motion of Grave Bodies continually accelle- 
rateth, 


at 
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rateth, as they deſcend towards their Center : but it hath not been as yes 
declared in what proportion that oe rs is made, For no man, 
that I know , hath ever demonſtrated , That there is the ſame proportion 
between the Spaces , thorow which a thing moveth in equal Times, 'a 
there is between the Odde Numbers which follow in order after a Unite. 
 Ithathbeen obſerved that ProjeSts | or things thrown or darted with <1 
olence] make a Line tbat is ſomewhat curved, but that this line is a Pa- 
rabola , noe have bined : Tet theſe , and ſundry other things, no 
lefſe worthy of our knogledg , will I here demonſtrate : And which 
3s more , I will open a way to a moſt ample and excellent Science, 
which theſe our Labonrs ſball be the Elements: into which more 
ſubtil and piercing Wits than mine will be better able to dive. 
Wedivide this Treatiſe into three parts. In the firſt part we conſeder 
ſuch things as reſpec# Equable or Uniforme Motion. In the ſecond we 
| "Motion —_y accelerate. In the third we treat of Violent 
Motion, or De Projeds. Fa 


OF EQVABLE MOTION. 


(OOneerung Equable or Uniform Motion we have need of onely one 
Nefatitian , wbjcb Itbus deliver. , "TI 


DEFINITION. 


By an Equable or: Uniform Motion , I underſtand that by which a 
Moveable in all equal Times pafleth thorow equal Spaces. 


ADVERTISEMEN T. 


. T thought good to add to the old Definition (which ſimply termeth 
that an Equable Motion , whereby equal Spaces are paſt in equal 
Times ) this Particle All, that 3s, any whatſoever Times that are equal : 
for it may happen, that a Moveable may paſſe thorow equal Spares incer« 
tain equal Times, thoughthe Spaces be not equal which it bath gone in 
leſſer, though equal. parts of the ſame Time. From-this our Defenition 
follow theſe. fonr Axtomes : (cilicet, 


 AXLOME I. 


In the fane Equable Motion that Space is greater which is paſſed 
ina longer Time';| andrhar leſſer which is paſt ina ſhorter. 


AXIOME 


Dial. 3. of MoTION. 


AXIOME IL. 


In the ſame Equable Motion, the greater the Space is that hath 
been gone thorow, the longer was the Time 1n which the Move- 


able was going it. 
ANI QOME 41k 


The Space which a greater Velocity paſleth in any Time , is great- 
er than the Space which a lefler Velocity paſſerh in the ſame 
Time. 


ARI ONE LV: 


The Velocity which paſſeth a greater Space, is greater than the 
Velocity which paſſeth a leſſer Spacein the ſame Time. 


THEOR. I. PROD. 1. 


If a Moveable moving wath an Equable Motion, 


and with the ſame Velocity paſſe two ſeveral 
Spaces , the Times of the Motion ſhall beto 
one another as the ſaid Spaces. _ 


Et the Moweable by an Equable Motion with the ſame Velocity paſs 

the two Spaces A Band B C: and le D E bethe Time of the Moti- 
 onthorow A B; and let the Time of the Motionthorow B C beE F 

I ſay that the Time D E to the Time EF, 3s as the Space AB to the 
Space BC. Protra&} the Spaces and Times on both ſides , towards 
CHandIK, andia AG take any number of Spaces equal to AB, 
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_ andinDI thelike number of Times equal to DE. Again, in CH take 
any number of Spaces equal toB C, andinFK take the ſame number 


of Times equal to the Time EF. This done, the Space B G will con- 


tain juſt as many Spaces equal to BA , as the Time EI containeth 
Times equal to'ED, equimultiplied according to what ever Rate, And 
likewiſe the Space BA will contain as many Spaces equal to BC, as 


the 


41985) 


Rs F Ib. 


I _ we” <> 237 ak £9 be 6T TOR 5 £ Point ae 43 INS. , $3 Ont me ©, 0 4 NOTTS fy 
"» ' [9 o 4 bi L- - OSV 4 ons 2 IICT dc x. > 4 = 5 al Le x ky P.M) —O* 4 
RO" SB DLO. Toros > Ge WU I res 8 Et, RES * DSI ES LS OE” bE-: 58 Kt OW OR LS hg Walt rt STORE x 
hs Rs : q P pg By < . PL oy X 
» " YL oY ">, v.59 I " © 46-vY We, -0 AY Pe Ca Ol b y ., 1 ATT f > Ver 

: : a5 a 2 LIE $I =" PT L SATs 4 , % AT. fo ATA Y W 8 Ac ws , 6, Fn £ v org? of IC CARP b, = 
4 þ."% I q 2 ae os WE 19.7 T Yang p jo had Ps © RT. Sg s $ X * % +» 
# Ne yi "nw IP » ; IS, F J <2 q 2X 

> 4% We Tv 
. 


, F Ed CIR os 7 
"4 Of - Py < x . v3 os Cs VIE To RG S ws * 
ft £ AL $0 x, Fa c . - 
. TRE 5d a” 


GALILEUS his DIALOGUES 
the Time KE containeth Times equal to FF, ot what ever rate equi= 
multiplied. And foraſmnch as DE is the line of 1c {lotion thorow 
AB, thewhole Time El , ſhall be the Time of the whole Space of the 
Motion thorow B G , by reaſon that the Motion 3s Equal», and that the 
number of the Times in EL equal to DE, 1s the fame with the mitber 
of Spaces in BG, equal toB A: For the ſame reafoa F, K is the Time 
of the Lation thorow HB. Now in regard the \/otion is Equable , if the 
Space G B were equalto HB , the lime TE, woul!! be equal to EK: 
and if G B begreater thanBH , IE ſhall likewiſe be greater thaz 7 K: 
and if” leſſer, leſſer. They ate therefore four Mygaitudes 5 AB the firſt, 
BC the ſecond, DE the third, andEPF the Ferrth y' and the firſt 
and third , to wn, the Space A B, and Tim? ID E, there were taken: the 
TimelE, and the Space G B equamultiple , according to any mitlti- 
plication 5 and it hath been demonſtrated that theſe do at once either 
equal, or fall ſbort of , orelſe exceed the IimeE , and Space & H , 
which are equimultiple of the ſecond and fourti : I herefore the farſt 
bath to the ſecond , to wit the Space A ÞB to the Space 3 C, the fame 
proportion that the third hath to the fourth, to wit, the Time DE to 
the Time E F. Which was to be demonſtrated. 


THEOR. 11. PROP. 1. 


If a Moveable in equal -Times paſſe thorow two 
SPaces , the ſaid Spaces will be to each other, 
as the V elocities. And it the Spaces are to each 


other as the Velocitics , the Times will be 
equal. ' | 


Et us ſuppoſe AB and BC in the former I ioure , to be two 

Spaces paſt,by the Moveable in equal times ; the Space AB with 

the Velocity DE, and the Space BC with the Velocity EF. I 

| ſay, that the Space AB 15to the Space BC, 6s the Velocity DE 5 to 

the Velocity E F : and thus I prove it. Take ©:- before , of the Spaces | 
and Velocities equi-multiples , accordies to any what ever Rate, \ci- 

licct GB and IE, f ABcnd DE, and lkewiſe AB and KE, of 

BGandEF:. lt may be concluved ;5 above, that GB ond L E are 

both at once et ber equal to, or fall ſhort oj y or dl f e exceed the equi- muls 

tiplesof DH and E K. Therefore the Propoſition is proved. 
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THEOR. 11. PROP. nm” 


The Tinids in which the ſame Space i i5paf 
row by unequal Velccities, have the fame pro- 
_ portion'to each other as their Y elocities contra- 

- THY taken, - t ri a 


'Þ the twe kata Veloctties be A the greater and /B thileſſs 
and according to both theſe Jet. a Motion be made #boreul the ſake 
" Space C.D\.. Iſay the Time it which the'V elocity A paſſab the 
Spoce CD. ſball. be to the Time in' which the V, hes B puſſeth "bj 
ſaid. Space 4, ax the Velocity B to the PEI A. . ; Ho My Les, ba 
CD t CE: Then, by the | 
former Propoſition , the Timein A. 4 
which the V elocity A paſſeth | 
CD, ſhall be the ſame with C—— —  —— 
the Time in which B. paſſeth : 8 
CE. But the Tame in which B—- . 
the Velocity B 'paſſeth CE \, 5s 
tothe Time is which it poſe CD, & CE 5 * 5 CD: Tha 
the Time_in which the Velocity A paſſeth CD, «tothe Time j inw 
the Velocity B paſſeththe ſame CD; 44 CE 550 CD; ; that _oue 5s 
locity Bis to the Velocity A: Which was to be proved,  _. 


THEOR. IV. PROP. IV. 


lf two Moveables move with an Fable Mo- 

tion , but with unequal V elocities, the Spaces 

which they paſſe in unequal Times, are-toeach 

_ other 1n a proportion compounded of the pro- 

portion of the Velocities , and of the Propor- 
tion of the Times: 


Er the two Moveables moving with. an Equable Marion, ; beE and 


F :- And let the + proportion of the V elocity gf the Moveable E be 
to the Velocity of the Moveable F;;- as A 3s to And let the Time 
in which E. is moved, be unto the Toms in which F is moved, as C is 


oy 


to D. I ſay the Space paſſed by by E, with the Velocity A in the Tint Cs to. 


the Space paſſed by byF, with iheVelocity By in the Time D, ina þ 


eompounde 
the 


of the proportion of the Velocity Py to theV eloity B 3 and of 
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GaL I LEUS' his D1 ALOGUES 
the proportion of the Time C to the Time D. Let the Space paſſed by the 


Moveable E., with-the V elocity- A im the Time C , beG=s And as the 
Velocity A5 is totheVelocity B, 


7 IE Ore L2 fo bet G be toll: {nd as the 
FE *- | Fe TimeC #s to the TimeD, ſo 
FOPTE) 01 to Tg let I be to Le It 5 manifeſt, 

that 1 3s the Space paſſed by F 
F B mans in the ſame Time in which E, 
D— paſſeth thorow G; ſeeing that 


the Spaces G _ I are as the 
Velocities A and B; and ſeeing that as the Time Cs tothe Time D , 
js I unto. L; and ſince that I is the Space paſſed by the Moveable F in th 
Time'C :. Therefore L ſball be the Space that F paſſeth 3 in the Time D, 
with the Velocity B: But the proportion of G to L.,is compounded of the 
proportions of Gtol , and 4 ltoL5 that 3s, of the proportions ofthe 
Velocity A to the V elocity B , and of the Tim: C to the Time D-: 
Therifore the Propoſition 1s demonſtrated. Ia | 


THEOR. V. PROP. V. 


If two Moveables move with an Equable Motion, 
but with unequal Velocities, and if the Spaces 
paſſed be alſo unequal, the Times ſhall be to 
 _ each otherina proportion compounded of the 
proportionef .the Spaces, and of the profgorti- 

on of the V elocities contrarily taken. 


Et A and Bbe the two Moweables, and let the Velocity of A beto 
'E the Velocity of B, as V to T , and let the Spaces paſſed, be as Sto 
R. I fay the proportion of the Time in which A 1s moved to the 
Time in which B is moved, ſhall be compounded ofthe proportions of the 
Velocity T to the Velocity V, and of the Space Sto the SpaceR. Let C be 
the Tim: ofthe Motion A ; 


V and as the Velocity T 3s to 
A : ns mm the Velocity V , ſo let the 
EL ha _ TJiwmeC beto the Time F: 

T ps And foraſmuch as C is the 

B "ey 2 Time in which A with 
| trwonne . theVelotity V paſſeth the 


Space S ; ard that the 
Tine C 4s to the TimeF,, as the V, Velocity T of the Moveable B 15 to the 


Velocity V, F ſhall be ihe e Trme in which the Moweable B would paſſe ' 
| fre . 
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the ſame Space S. Again as the Space S is to the SpaceR, /o let the 


Time E beto the Time G © Therefore"G 7 35 the Tie \n6 which B wind + 


afſe the Spare! R: Atelt bevanſe the 
ie th propottions of Cito E. 2nd of Eto 'G; Ant thei ppoportion 
| of C to E z5 the ſame with that of- thiVelocities bf uh tbe Movinblin\ aud + 
B contrarily taken ; that is, withthat of T andV ; And the proportion 


fEtoGu the Jenpth the 44087 of the $ paces S and R : There- 
fore the Pr opoſitionli$ dertonfirdred: 


THEOR/VI: PROP. v1. 


fro Moveabfes,: move With an Equable Motion, 
the Ps @por tion of their. Velocities ſhall be cont 
© pointed of the propoftion of 'the Spaces paſ- 
ſed ,..andof the *Propark tion of. the. Times: con- 
Veg raken.,” g 


q jon of C:t0'Q 6 os 


E* 


T3 A and B be wes two + Meokubles mowingfwith an " Equable 
Motion," and let th: Spaces by them paſſed; be as V ts T; 3 "and 

let the Times be as S'toR. I ſay that the'proportion of the Ve- 
ws of the* Moveable A, to that of the Velotity of B , Jhall be 
compounded "of the proportions of the'Space V to the Space T, and 
of the Tinie R to the Time S. Let Cbe th Velocity with which the 
Moveable A pejetb the Space V inthe Time S: Andlet theVelocity C 
be tothe Velo- 

ASL 6 DO RINGS, ads ITED. cityE, as the 
) | _ Space V 35 to 


A 


V 
gr E SOT ITren, the Space T ; 
B Y be the WV, "404 
R tywith which 
the Moveable 
B paſſeth the Space T inthe Time $: Again, let the Velocity FE. be to the 
other Velocity G , as the TimeR is to the Time S; 'And G "hal be the 
Velocity with which the Moveable B paſſeth the Sp ace T in the TimeR. 
Ie have therefore the Velocity C , wherewtith Mg Moveable A paſſeth 
the Space V in the Time S 3 ard the Velocity G, wherewith the Mowe- 
able B paſſeth the Space T inthe TimeR : And the proportion of C to 
C is compounded of the proportions of C toF and of E toG - But the 
proportion of Cto E,, 1s ſuppoſed the ſame with that of the Space V to 
the Space T';, and the proportion of E to G , is the ſame with that of R 
toS: Therefore the Propoſition is manife$s. 
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* That isthe A= Sal V- This that we have read, is what our * Autbox hath written | 
caderick , i- e of che Equable Motion. We will paſs therefore to a more ſ{ubril and 
Gellew. new Contemplation touching the Morion Naturally Accelerate : 

and bebold here the Title and Introdudtion. - 


OF MOTION 
NATVRALLY ACCELERATE. 


N. the former Book we bawe conſidered the Accidents which ac- 
company Equable Motion; we are now to treat of another kind of 
Motion which we call Accelerate. And firſt it will be expedient to 
find out and explain a Definition beſt agreeing to that which Nature 
makes nſe of. For though it be not nconvenient to feign a Motion at gh 
ſure, and then to conſider the Accidents that attend it ( as thoſe have 
' done, who having framed in their imagination Helixes and Conghoi- 
des , which are Lines ariſing from certain Motions , although not uſed 
by Nature, and upon that Suppoſition bawe laudably demonſtrated the 
Syzeptoyres thereof ) yet in regard that Nature maketh uſe of a gertain 
kind of Acceleration in the deſcent of Grave Bodies , we are reſolyed to 
ſearch out and contemplate the paſſeons thereof”, and ſee whetber the 
Definitzou that we are about- to produce of this our Accelerate Motian, 
doth aptly aud congruouſly ſute with the Eſſezce of Mption Nataxally 
Accelerate. Aficr magy long and laboriqus Syudies wa have found ont 
« Definitiou which ſeemeth to expreſſe the true nature of this Accelerate 
Motion , in regard that all the Natural Experiments that fall under 
the Ohlerwation of our Senſes, do agree with thoſe its properties that 
we intend. axon to demonſtrate. In this Diſquiſition we have been aſſi- 
fied, ang as it were led by the band by that obſervation of the uſual 
Methog. and common procedure of Nature her ſelf in her other Operati- 
ons , wherein ſhe conſtantly makes uſe of the Firſt, Simpleſt , and Ea- 
 fieſs Means that are : for I believe that no man can think that Swim- 
ming or flying can be performed in a more ſimple or eaſie way, than that 
which F iſhes and Birds do uſe ont of a Natural Inſtin&i. Why there- 
fore ſball not I he perſwaded, that, when I ſee a Stone to acquire conti- 
nually new additions of Velocity in its deſcending from its Reſt out o ſome 
high place , this encreafe mad in the fumpleſt eaſieſt and moſt obwious 
manner that we can imagine e \Now if we ſeriouſly examine all the Ways 
that can be deviſed , we ſhall find no encrcaſes , no acquiſitions 
leſje itricate or more intelligible than that which ever encreaſeth ar 
mes its additions after the ſane manner. This appeareth by the great 
Ainmty that 3s between Time aud Motion. For as the Equability or 
«©. 2i/ormity of Motion 3s defrned and expreſſed by the Equebility of the 

- Tines 


X Y 
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Times aud: Spaces, (for we call that Motion or LationEquable, by which 
equal Spards wie paſt in equal Tinres ) jo'by the ſame: Equabilivpof” the 


parts of Time, we may perceive, thattheencreaje of Celerity #ntheNam- 


to 
- . 


rel Motidwdf Grave Bodies, * mate after 4 Simple amd. Plain manner; 
 couceiving aminr Mind thut their Motion is contirmally aceelwaved uni- 
farmly and: a: the ſame Kate 4 whilſt equal addrrions of Celeriry are 
conferred npon: them in all equal Times.” Sothat taking any equal par- 
ticles of Teme-beginning jrom the firſt Inſtant in which the Moveable 
departeth from Keft , aud 'entereth wpon its Deſcent , the Depree of 
Velocity acquited in the firſt and ſecond Particles of Time, 34 dowble the 
degree of Veloraty that the Moveable acquired in the-farſt Partiole: and 
the degree of V| elocity that it acquireth inthree Particles, 3s triple , andl 
that in four. quadruple tathe ſame Degree of thefrſt Time : As , for 
or bettev. uxderftanding:» if « Moveable ſhould: continue its Motion 
according: ta\ the degree or mament of Velocity acquired in theffirſt Parti- 
cle of Tim, 'and ſhould extend its courſe equably with that-ſame De 
greez this Motion would be twice as ſlow as that which it z7twld obtain 
eccording $8 the degree of Velocity acquired in two Particles of Time : 
Setbat it will wot be improper if we nuderſt ard the Intention of the Ve- 
lecity, to proceed according tothe Extenſion of the Time. Fromwhente 
we may frame this Definition of the Motion of which we are abont to 


DEFINITION. 


Morion Accelerate in an Equable or Vniform 
| Proportion , I call that which departing from 
Reft, ſuperaddeth equal moments of Velocity 

in equat Times. | 


$a G6 s- Though it were Irrational for me td oppoſe this or any 
ather Detinition afſigned by any whatſoever Author, they being all 
Arbitrary,yet I may very well, without any offence, queſtion whe- 
ther this Nefmition, which is underſtood and admitted in Abſtra, 
doth lute, agree, and hold true in that fort of Accelerate Motion, 
wich Grave Bodies deſcending naturally do exerciſe. And becauſe 
the Authour fcemeth to promiſe us, that the Natural Motion of 
Grave Bodies 15 ſuch as he hath defined it, I could wiſh that ſome 
Scruples were removed that trouble my mind;rhar ſo I might apply 
my ſelf afterwards with greater attention to the Proportions and 
Demonſtrations whichare expeted. ——\ I, 
Sar yv. I like well, that you and Simplicius do propoutnd 
INoubts as they come in the way : which Ido imagine wilf be rhe 
fare 
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ſame that I my felf. did meet+ with when I firſt readi this Treatiſe, 
and that, either were reſolved by conferring wich the Author , or 
removed by my own conſidering of them. ou 
Sa:6n. Whilſt Lam fancying.to my felf a Grave Deſcending 
Moveableito depart: trom Reſt, that is from che privation of all 
Velocity., and ro:enter into Motion , and in thatito go encrea- 
ſing, according to the proportion after which the Timetencrealerh 
from the firſt inſtant of the Motion ; and to have w.'gr. in eight. 
Pullations , acquired cighr degrees of Velccity y of which in the 
fourth Pulſation it. had gained four, in the leconditwo, in'the 
firſt one, Time being ſubdivifible iz nfinitum, irfolloweth, that 
the Antecedent Velocity alwayes diminiſhing at that Rate, there 
will be no degree of Velocity io ſmall , or, if youwll;.of Tardity 
{o great, in which the 1aid Moveable is not found 'to be ' conſt 
tured , after its departure from infinite+ Tardity ,* that is, from 
Reſt.. Sothar if that degree of Velocity which ic had ar four Pub 
ſationsof Time , was ſuch, thar maintaining it Equable, it woald 
have runtwo Miles in an hour , and with the degree of Velocity 
that it had in the ſecond Pullation, it wonld have gone one mile 
an hour, it muſt be granted , that in the Inſtants of 'Time neecer 
and neerer to its fiſt loſtant-of moving from Reſt ,- its ſo flow, 
as that (continuing to move with that Tardity) it would not have 
paſled a Mile 1n an hour, norin a day, nor ina year, norina 


PO 6&©A, =, Tp rFyY Mm 4 ww, oy = RVA AO _ PT ww tw mm. =» wy wews we 


thouſand 3 nay, nor have gone one ſole foot in a greater time ! C 
. An accident to which me thinks the Imagination bur very unea- n 
fily accords, (ccing that Senle ſheweth us, chat a Grave Falliog ly 
Body commeth down ſuddenly, and with great Velocity. E 

Sa'v. This is one of thoſe Doubts rhac alſo fell in my way o 
upon my firſt thinking on this affair , bur not long after I remo-. G 
ved it : and that removal was the effe& of the elf ſame Expe- t 
riment which at prelent ſtarts it to you. You fay, that in your hu 
opinion, Experience ſheweth that the Moveable hath no ſooner I 
departed jirom Reſt, butir entereth intoa'very notable Velocity : 15 
ard I lay, that this very Experiment proves it to us ;* that the firſt " 
Impctus's of the Cadent Body, although it be very heavy, are | t 
moſt (ſack ana (low. Lay a Grave Body upon ſome yielding mat= MW * 
ter, andlet it continue upon it till it hath prefled into it as faras bo 
1t can with its imple Gravity ; -it 15 manifeſt, thar railing itayard iſ {| 
or two, and then letting it fall upon the ſame matter it ſhall z 
w'th its percuſſion make a new preflure, and greater than that Lb 
made - at firſt by ics meer weight : and the etfe& ſhall be cauſed C 
by the falling Moveable conjoyned with the Velocity acquired in FN 
the Fall : which impreſſion ſhall be greater and greater , accord- q 


1g asthe Percullion ſhall come from a greater height ; that is, 
a.cordin 2 as the Velocity of 'the Percutient ſhall be greater. We th 


may 
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che Percuſſion. Bur te]|;me Sirs , that Beetle: which being lec-fall 
upon a Stake from an height of four yards,,:fQrivetb it anto.-the 
ground , &. gr. four inches, comming from an height of two yards, 
ſhall drive it much leſte, and lefle trom an height of one; and 
tefſe from a foor ; and Jaſtlylifuang itup an-inch ,- what;will.zc:do 
more than if withour-any:blow ic were laid upoh ic? Certainly 
but vecy-kecrle,, and the operation-' would. be: wholly 3mpercep+ 
rible , if it-were raiſed the thicknefle of a leaf. And becaule. the 


effeR of the Percuſſion is; regulated: by the Velocity of the Percu- | 


tient, who will queſtion bur chat the Motion} 1s very flow; and 
the Velocity extreme ſmall , where its operation 1s impercep- 
tible ? See now of what power Truth is , ſince the ſame Experi- 
ment that ſeemed at the tirſt bluſh to hold forth one thing, be- 
ing berter conſidered, alcertains us of che contrary. But withoat 
having recourſe to that Experiment (which without doubt is moſt 
per{walive) me-thinks that it is not hard to penetrate ſuch a 
Truth as this by meer Diſcourſe. We have an heavy ſtone ſu- 
{rained inthe Air at Reſt : let it be diſengaged from its -uphol- 
der, and'ſetat liberty 3 and, as being more grave than the Air, ic 
goeth deſcending downwards, andthatnot: with a Motion Equa- 
ble, but flow in the beginning , and coatinually afterwards ac- 
celerate :-and fecing thar the Velocity is Augmentable and Di- 
miniſhable x inf:nituw , what Reaſon ſhall perſwade me,that that 
Moveable departing from an infinice Tardity. {for ſuch is Reſt) 
entereth immediately into ten degrees of Velocity , rather than in 
one of four , or in this more than in one of two , of one, of half 
one, or of the hundredth part of one ; and to be ſhort, in all 
the infinite lefler ? Pray you hear me., I do not think that you 
would ſcruple to grant me, thatthe acquiſt of the Degrees of Ve- 
Jociry of the falling Stone may be made with the ſame Order ag 
is the Diminution and lofle of the ſame degrees, when with an 
impellent Virtue it is driven upwards to the ſame height : Burif 
that be ſo, I donot ice how it can be {ſuppoſed that in the diminu- 
tion of the Velocity of the aſcendent Stone, - ſpending it all, it 
can come tothe ſtate of Reſt before 1t hath paſſed thorow all the 
degrees of ;Tardity. | 

S1me. But if the greater and greater degrees of Tatdity are 
1n{inite, it ſhall never ſpend them all; ſo that the aſcendenre 
Grave will never attain to Reſt, but will move ad infinitum, ſtill 
retarding : a thing which we ſee not to happen. FM 

Salty. This would happen, Simplicixs , in caſe the Moveable 


ſhould ſtay for ſome time in each degree : but ic paſſeth thorow 


them, without ſtaying longer/.than an inſtant in any of them. 
— And 


ww 


may therefore without miſtake conjefure-the quantity of the Ve- 
locity of a-falling heavy Body 3 bythe quality and quantity of 
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| And becauſe in every quantitative Time , though never ſo imall, 
thereare infinite Inſtants, therefore they are ſufficient to anſwer 
to the infinite degrees of Velocity diminiſhed. And that the 
aſcendent Grave Body perfiſts not for any quantiative Time in 
one and the ſame degree of Velocity , may thus be made out + 
Becauſe, a certain quantitative Time being aſſigned it in the firſt 
inſtant of that Time., and likewiſe in the laſt, the Moveable 
| ſhould be found to have one and the ſame degree of Velocity, it 
might by this ſecond degree be likewiſe driven upwards ſuch an- 
other Space , like as from the firſt it was tranſported to the (e- 
cond ; and by the ſame reaſon it would pafle from the ſecond to. 
| therhird, and, in ſhort, would continue its Motion: Uniform ad 
infinitum. Eh as 
S a 6. From this Diſcourſe, asI conceive, one might derive a 
very appoſite Realonof the Queſtion controverted amongſt Philo. 
fophers, Touching what ſhould be the Cauſe of the acceleration 
of the-Natural Motion of Grave Moveables. For when I conſider 
in the Crave Body driven upwards, its continual Diminution of 
that Virtue impreſſed upon it by the Projicient , which-ſo long as 
it was ſuperiour to that other contrary one of Gravity , forced it 
upwards , this and that being come to an Equilibrium , the Move- 
able ccaſeth to riſe any higher, and paſleth cthorow the ſtate of 
Reſt , in which the Imper#s impreſſed 1s not annihilated, but one» 
ly that excefſe isſpent, which it before had above the Gravity of 
the Moveable , whereby prevailing over the fame, it did drive 
ic upwards. And the Diminution of this forrein Impetus cantinu+ 
ing , and conſequent]y the advantage beginning to be onthe part 
of the Gravity , the Deſcent allo beginaeth bur (low , in regard 
of the oppoſition of the Virtue impreſſed, a confiderable part of 
which ſtill remaineth in the Moveable : but becauſe it doth go. 
continually diminiſhing , and is ſtill with a greater and greater 
proportion overcome by the Gravity , hence ariſeth the continual. 
Accelerationof the Motion. EE  Þ 
S 1 py; The conceit is witty , but more {ubti] than ſolid : for in 
caſe it were concludent, it {alveth onely thoſe Natural Motions 
to which a Violent Motion preceded, in which part of the cxtern 
Virtue ſtill remains in force : but where there is no ſuch remaining 
impulſe, as where the Moveable departeth from a ne Dl 
cence, the ſtrength of your whole Dilcourſe vaniſheth, | 
Sax. I beheve that you are in an Ercour , and that this Di- 
ſtin&ion of Caſes which you make, is needlefle , or, to (ay bets 
ter, Null. Therefore tell me , whether may there be impreſſed. 
on the ProjeQ by the Projicient ſometimes much, and ſometimes 
little Vertue 3 ſo as that ic may; be ſtricken upwards an hundred. 
yards, and alſo tweaty, or four, or one ? , 
: | SIMP, 
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Dial. 3. of MoT10N. A 
$1 py; Nodoubt but there may. +: {2 nd! Fr 
$46. And'nolefle poſſible is ir, that rhe-{aid Virtue/miprefſed 

fhall ſo lirtle ſeperate the Reliſtance of rhe Gravity; as-not to 

raiſe the Proje&t above an'inch : and finally: the Virtue: of che 

Projicient may be'onely fo much, as juſt to equalize and com- 

peniate the Reſiſtance of the Gravity ; 4o as that:the Moveable 

is not driven upwards, but onely ſuſtained: So that when you 
hold a Stone in your hand , wharelte do you, but.impefſe: on it 
ſo much Virtue impelling upwards , as ts the faculty of ms Gra- 
vity drawing downwards? Andthis your Virtue, .do'you- not: 
continue to keep it impreſſed on the Stone all the time thar you 
hold ic in your hand ? Whar tay you, 1 1t diminiſhed. by your 
long holding ir? And this ſuſtention which impedeth the. Scones 
deſcent z what dotlvit import, wherher ur be made by your hand, 
or by a Table, .or by a Rope, that ſuſpends it? Donbtleſſeno 
thing at a]l. Conclude with your ſelf therefore, Samplicins, thar 
the precedence of a long , a ſhort, or a Momentary Reſt to the 

Fall of the Stone, makes no alteration. at-all,, fo that the Stone 

ſhould not alwaies depart affe&ed with ſo much Virtue contrary 

to Gravity , as did exaAtly luffice to have kepr it in Reſt; 

Sar v. I do not think it aſeaſonable time arepreſent to enter 
upon the Diſquilition of the Caule of the Acceleration of Natu- 
ral Motion: touching which ſundry Philolophers have produced 
ſundry opinions : ſome reducing 1t to-the' approximation unto 
the Center others to the lefle parts of the Medinmr ſucceſſively re- 
maining to be perforated ; others to a certain, Extrafion of the 
Ambient Medium , which in reuniting upon the back of the 
Moveable , goeth driving and conrinually thruſting: it y/ which 
Fancies , and others of the like nature , at would be neceſſary ro 
examine , and with ſmall benefit to an{wer. It ſerveth our Au- 
thours turn at the preſent, that we underſtand thatihe will de- 
clare and demonſtrate to us fome Paſlions:of an Accelerate Mo- 
tion (be the Caule af its Acceleration what it will) fo as that the 
Moments of its Velocity do go encreafing, after its departure from 
\eſt with that moſt ſimple proportion wherewith the Continua- 
tionof the Time doth encreaſe : whichis as much as to ſay, thar 
1n equal Times there are made cqual additaments of Velocity. 
And if it ſhall be found , that the Accidents that ſhall hereafter 
be demonſtrated , do hold true in the Motion of Naturally De- 
{cendent and Accclerate Grave Moveables , we may account; 
that the aſlumed Definition takethin that Motion of Grave Bo- 
dies, and that it is true, that their Acceleration doth encreale ac- 
cording as the Time and Duration of the Motion encreafeth. 

S x*6 8. By what as yet 1s ſet before wy Intelleuals, it appears 
ro methat one might with (haply) more plainneſle define, and yer 
never 
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' never alter the Conceit ; ſaying thar, A Motion uniformly accele- 
rate is that in which the Velocity goeth encreafing according as 
the Space encreaſeth that is paſſed thorow : Sothat, for example, 
the degree of Velocity acquired by the Moveable in a deſcent of 
four yards ſhould be double to that that it would have after it had 
deſcended a Space of two, and this double to that acquired in the 
Space of the firſt Yard. For I do not think that it can be doubted, 
but that. that Grave Moveable which falleth from an height of fix 

- yards hath, and percuſſerh with an Impetvs double to that which 
it had when it had deſcended three yards, and. triple to that which 
it had at two, and ſ(extuple to that had in the Space of one. 

Salty. I comfort my {elf inthatLhave had ſuch a Companion 
in my Errour : and Lwilltell you farther, that your Diſcourſe hath 
{o much of likelihood and probability in it, that our Author himſelf 
did notdeny unto me, whenl propoſed it to him, that he likewiſe 
had been for ſome rime in the {ame miſtake. But that which | af- 
terwards' extreamly wondred at, was to ſee in four plain words 
diſcovered, notonly the falſity, but impoſſibility of two Propoſi- + 
rions that carry with them ſo much of iceming truth, that having 

propounded them to many, I never met with any one but did freely 
admit them to be ſo. 

S 1 p. Certainly I ſhovld be of the number, and that the De- 
{cendent Grave Moveable wires acquirat exndo, encreaſing. its Ve- 
locity at the rateof the Space, and that the Moment of the ſame 
Percutient is double; comimg from a double height, {ſeem to me Pro- 
poſitions tobe granted without any hzlitation or controverſie. 

Sa Lv. And yet they are as falle and impoſlible, as that Moti- 
on 1s madein aninſtant. And hear a clear proof of the ſame.. In 
caſc the Velocities have: the fame proportion as the Spaces paſled, 

or to be paſled, thoſe Spaces ſhall be paſſed in equal Times: if 
therefore the Velocitics with which the falling Moveable pafſeth 
the Space of four yards, were double to the Velocitics with which ir 
paiſeth the two firſt yards (like as the Space 1s double to the Space) 
chen the Times of thoſe Tranſitions are equal : but the ſame Moye- 
able's paſling the tour yards,and the two in one and the {ame Time, 

 hathplace only in Inſtantancous Motion. But we lee, that the 
talling grave Þody maketh its Motion 1n Time, and pafleth the two 
yard<inaleſler than it doth the four. Therctore it isfalfe that.its 
Velocity encreaſeth as its Space. The other Propoſition isdemon- 
ſtrated tobe falſe with the ſame peripicuity. For that which per- 
cuileth being rhe tame, the difference and Moment of the Percuflion 
cannot be determined but by the difference of Velocity ; If there- 
tore the percutient, coming from a doublc height, make a Percuflis 

_ oa with a double Moment, it 15neceſlary that it ſtrike with a dou- 
ble Veiocity : But the double Velocity paſleth the double Space in 


the 
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theſame Tune 3 and we ſee the Time of the Deſcent from the grea- 
cer alritude to be longer} 3 Be 

S a GR. This 1s too great an Evidence, too great a Facility 
wherewith.you manifeſt abſtruce Concluſions ; this extream eaſi-. 
neſs rcendieth chem of lefle value than chey were whilſt chey lay hid 
under contrary appearances. I believe that the Generality ofmen 
lictle prefle rhoſe Notions which 'are eaſily obtaived, incompari- 
(on of thoſe abouc which men make {o long and incxplicablealter- 
cations. | ok | 

S av. To thoſe which with great brevity and clarity ſhew the 
fallacies' f Ptopoſitions'that'hav& been cominonly receive thy 
te by\the geberality of people;"it Would bea very tolerable ine 
jury to retirn chem-only flighring inſtead of thihks : bits theres. 
ninch difpteaſtire and moleſtation- th -anothet/ certain affetion 
ſometimes found -in' ſome men; that prerending in'the ſame Kudics 
at'leaſt'Pavity with'any' whomever, do ſee that they have let 
gab ſuch and-fuch for- true Coneluſions, which afterwards by 
another, witha' ſhort and ealie diſquiſition, have been detefted and 
convicted for falſe. Lwill not call 'thar affetion. Envy, that is ac- 
cuſtomed'to convertin time to hatred and deſpite againſt the diſ- 
coverers of ſuch Fallacies, but I will call it an itch, and a deſire to 
be able rather to maintain their inveterate Errours, than to per- 
mit the receprion of new-diſcovered'Truths. Which humgut fome- 
rimes induaceth' them 'to write im contradiQion of thoſe tturhs 
which are but too perfe&ly known unto therhſtlves only 'to keep 
the Reputation of others low in the opinion of the namerous and 
il]-informed Vulgar. Of ſuch falſe Conclufions received for true, 
; and very ecafeto be confuted, I have heard no fmall number from 
our Academick , of ſome of which I have kept account. - 

Sas xr And you muſt not deprive us of them; batin due time 
impart them to us, when a particular Meeting ſhall be appointed 
for them. For the preſent, continuing the diſconrſe we are abour; 
| think thatby this time we have eſtabliſhed the Definition of Mo+ 
tion uniformly Accelerate, treated of in the enſuing diſcourſes, 
and it 1s this 5 


$ 7 


A Motion Equable, or Vrffformly Accelerate; we call that which 
departing from Reft ſuperadds equal Moments of Velocity in 


equal Times. | 


S a Lv. That Definition being confirmed, the Author asketh 
and luppoſeth but one only Principle to be true, namely : 
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| l/ uppoſe ethat the degrees of V elocity acquired by the 
 ſameMoveable upon Planes of different inclinations 


are equal then, when the E levwations of the ſaid 
T lates are equal. 


Y the Elevation of an inclined. Sag hoy abs Per= 

pendicular, which fromthe: oe 5 term. of the. (aid. Plane, 

falleth upon, che Horizongal Line produced along by the 

lower term of the (aid Plane inclined ;; axfor þetcer underſandingz, 

the Lipe AB beivg parallel to.the Horizon, wppn Which let the (4wo 

Planes C A,.,and C Dbeanghned ; 
the Perpendicular C B. falling up; 

_ on. the Horizontal Line, B A bee? 
Author .calleth the, Elevation 
of the Planes C A and CN. 
and ſ{uppoleth that the: degrees, of 
Velocity of the ſame: Moveable 

deſcending along : inclined -< CA and.C D, acquie 
red ing the Terms A and D are equal, for that theic Elevation is 
the Tame. C B. And ſo great alſo ought the degree of Velocity. be 
| underſtogd to be which the ſame Moveable falling from the Poins 
' C would acquire inthe term B, | 
S a 6,8 The truth is, this Suppofition hach in it (0 ck of pro” 
babllity, that it deſerveth to he granted without diſpute , alwaies 
preſuppoſing that all-accidental and extera Impediments are re- 
moved, and that the Planes be very Solid and Teric,and the Move» 
able 1n Figure moſt perfealy Rotund, fo that neither: the Plane, 
nor the Moveable wes any unevenne(s. All Contraſts and Im» 
pediments, 1 ſay, b bejng removed, the light, of Nature diQates t9 
me without any difficulty, that a Ball heavy and perfeGily round 
deſcending by the Lines C A, C D, and C B would come to the 
terms A D, and B with equal Impetwe i 
| Sarv. You argue very probably 3 but over and above the pro- 
bability,l will by an Experiment ſo increale the likelihood, as that _ 
it wants but little of being equal to a very neceſſary Demonſtrati- # 
on. Imagme this leafe of Paper to bea Wallere& at Right-angles 
to the Horizon, and at a Nail, faſtned in the ſame, hang a Ball or 
Plummet of Lead, weighing an ounce ot two, ſuſpended by the 
ſmall thread A B, two or three yards long, perpendicular ro the 
Hor1zon : and on the Wall draw an Horizontal Line D C, cutting 


the 


. 
F 
J 
> 
' 


wy \ os thereabouts, from the Wall: Then. ceansferring the 
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the Perpendicular A B at Right angles,which A B wut - 


two. 


ſtring A, B with the Ball into,C,let go the ſaid Salk wry hy will 
ſee tyrſk. yo;' deſcend 
aw ae B D,and 
to pals (0. far beyond 
the Terra By that run- 

wing along the Arch 
BD it will riſe almoſt 
35 high as the deſigned - | 
Parallel GC, wanting, 
busa very: ſyall mat- 
ter of reaching ro it, 
the the page thi-. :- 

ther being « denied it by 

the ent of ed As. Ny of the Theol,” From hich we 
may eruly-conclude, that the Impetus acquiredin the: point B by 
the Ball in ies deſcent along the Arch C B, was ſo much as ſuffice 
to carry it upwards alang ſuch anetber Arch B D unto; the ſaws 
height : having made, and often reiterated this Expenment, 
us drive into the Wall, along which the Perpendiculac AB pageth, 
another Naal, as in E or i F,. which is to ſtand. out fivg of fix NY 


| hes + andekis to the cd thr dhetticnnd AD. returning as:þctore 


to.carry hack the Ball C alopg the Arch C By when, it 1s Fame rp 


 $he Thread Roppipg at the Nail FE, may be conſtrained, to move 


along the Circumicregce B G, deſcribed aboyr the Center E : by 


which we ſhall ſee what that ſame Inmpetins is able to do, which be- 


fbre, being conceived in the ſame term B, carzied the ſame Move- 


able alongche Arch BD unto the: height of the Horizgntal Lige 


C D. Now: Sirs, you ſhall with delight fee the Ball carried unto 
the Horizontal Line in the Poine G; and the ſame will bappenif 
the Bop.be placed lower, as in F, where the Ball would deſcribe 
the Arch B 1], evermore termynating its aſcent exaAly 1n' the Line 
CD : and incaſe the Check were io low that the ojerplys of ” 
thread beneath ir cannot reach to the height of C D,(wbich 
happen if ir were nearer to the point B than to. che auſe! 

A B with the Horwontal Line CD) thep the Ship } 
whicle and twine abour the Nail. ic; 
place for our doubting of the eruth of the Suppoſit tion 
ewo Arches C B and DB being equal], and Cruz AUKE 
acquiſt of Moment made along the Deicent in the Arc Ek 1s 
the fame with that made along the Deſcent in the Arch DB. But 
the Moment acquired n B, along the Arch C B, is able to carry the 
lame Moveable upwards along the Arch BD: "Therefore the Mo- 
mcrt acquired in the Deſcent DB is cquall to that which driveth 
the 
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_ the ſame Moveable along the ſame Arch irom Þ to [D : So that ge- 
nerally every Moment acquired along the Deſcent of an Arch is 
cquall ro that which hath power to make the ſame Moveable re- 
aſcend along the ſame Arch : but all the Moments that make the 
Moveable aſcend along all the Arches B D, B G, BI are equal, 
ſince they are made by one and the fame Moment acquired along 
the Deſcent C B, as Experience ſhews : Thecetore all the Moments 


that are acquired by the Deſcents along the Arches D B, G B, and 


I Bare equal. 7 | 
Sacr. Your Diſcourſe is in my Judgment very Rational, and 
the Experiment (o appoſite and pertinent to veritie the Poſtulgtum, 


that it very well delerveth to be admitted as if it were Demon- 


| ſtrated. 

Sa Lv. I will notconſent, Sagredus, that we take more to our 
ſelves than we ought; and the rather for that we are chiefly to 
make nfe of this Aſſumption in- Motions made upon ftreight and 
not curved Superficies 3 in which'the Acceletation proceedeth with 
degrees very different from thoſe wherewith we ſuppoſe it to pro- 
ceed in ſtreighr Planes. Infomuch, that although rhe Experiment 
alledged ſhews us, that the deſcent along the Arch GC B conferreth 
on the Moveable fuch a Moment, as that- it is able tore-carry it 
to the ſame height along any other Arch BC, BG, and BI, yet 
we cannot With the like evidente ſhew, that the ſame would hap- 
pen in cafe a moſt exa& Ball were to deſcend by ſireight Planes in- 
clined according to the inclinations of the Chords of theſe ſame 
Arches : yea, it is credible, that Angles being formed by the ſaid 
RightPlanes in the term B, the Ball deſcended along the Declivi- 


ty according to the Chord C B, finding a ſtop in the Planes aſcend» 


ing according to the Chords B D, BG, and BI, in juſling againſt 


them, would loſe of its Impetys, and could not be able in rifing to 


attain the height of the Line C D. But the Obſtacle being remo- 
ved, which prejudiceth the Experiment, I do believe, that the un- 
derſtanding may conceive, that the Impetys ( which in effe& de- 
riveth vigour from the quantity-of the Deſcent ) would be able to 
remount the Moveable to the'ſame height. Let us therefore take 
this at preſent for a Poſtu/atum or Petition, the abſolute truth of 
which will come to be eſtabliſhed hereafter by ſeeing other Con- 
cluſions raiſed upon this Hypotheſis to anſwer, and exaQly jump 
with the Experiment. The Author having ſuppoſed this only Prin- 
ciple,he paſſeth ro the Propoſitions, demonſtratively proving them; 
of which the firſt 15 this 
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Dial. 3. of Mort ION. 


Thetime in which a Space is paſſed by a'M 
ble with a Motion V niformly Acceleratezout of 
Reft, is equal to the Time im which'the ſame 
Space would be paſt by. the ſame Moveable 
with an Equable Motion, the degree of whoſe 
Velocity is ſubduple to the greateſt and.ult> 
mate degree of the Velocity of the former V ni- 
formly Accelerate Motion. A 


THEO R.1. PROP. 1. 


ET »s by the extenſion AB repreſent the Time, in which the 
| Hu CD 5 paſſed by a Moveable with a Motion Uniformly 
Accelerate, out of Reſt in C : and let the greateſt and laſt de- 
gree of Velocity acquired in the Inftants of the Time | 


A B be repreſented by E B; and conſtitute at plea* AY T : 
ſure upon A B any number of parts,, and thorow the W 
points of diviſion draw as many Lines, continued __ 


out unto the Line AF, and equidiſtant to BE), 
which will repreſent the encreaſe of the degrees of 
Velocity after the firſt Inſtant A. Then divide B E 
into two equall parts in F, and drawF Gand AG 
| parallel toBAand BF: The Parallelogram AG _ 
F B ſball be equall to the Triangle AE B, its Side 
G F dividing AE into two equall parts inT: For 
if the Parallels of the Triangle AE Bbe continued 
out unto1 G F, we ſhall have the Aggregate of all 
the Parallels contained in the Q uadrilatural Figure D 
equal to the Aggregate of all the Parallels compre» 

hended in the Triangle A EB; For thoſe in the Triangle l E F are equal 
to thoſe contained in the Triangle G1 A, and thoſe that are in the Tra- 
pczium are zz common. Now ſince all and ſingular the Inſtants of Time 
do anſwer to all and ſingular the Points of the Line A B; and ſince the 
Parallels contained in the Triangle A E B do repreſent the degrees of Ac- 
celeration or encreaſung Velocity, aud the Parallels contained in the Pa 

_ rallelogram do likewiſe repreſent as many degrees of Equable Motion or 
unencreaſing Velocity : It appearcth,that as many Moments of Velacit 
paſſed inthe Accelerate Motion according to the encreaſing Parallels of the 


Iriangle A E B, as in the Equable Motion according to the Parallels of 


the Parallelograxr GB : Becauſe what is wantingin the firſt half” of the 


Acc elzrate 
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Accelerate Motion of the Velocity of "the Equabl: Motion ( which defi- 
' cient Moments are repreſented by the Parallels of the Triangle A G1 ) 


is made up by the moments repreſented by the Parallels of the Triangle 
IEF. »It5s manifeſt, therefore, that thoſe Spaces are equal which are 
in the ſame Time by two Moveables, one whereof 1s moved with a Mo- 
tion uniforinly Accelerated from Reſt , the other with a Motion Equable 
according to the Moment ſubduple of that of the greateſt Velocity of the 


Accelerated Motion : Which was to be demonſtrated. 


THEOR.IL PROD. 11. 


If a Moveable deſcend out of Reſt with a Adoti- 


on uniformly Accelerate, the Spaces which it 
paſſeth in any whatſoever - Times are to cach 
other in a proportion Duplicate of the ſame 
Times; that is, they are as the Squares of 
them. 


E T A Brepreſent a length of Time beginning at the firſt Inſtant A; 

and let AD and A FE repreſent any two parts of the ſaid Time 

and let H1 be a Line in which the Moveable ont of H, as the farſt 
beginning of the Motion deſcendeth nmiformly accelerating ; and let the 
Space H L be paſſed in the firſt Time A Dz and let HM 

Fr ' bethe Space that it ſhall deſcend in the TimcA E. I ſay, 
'* the Space M H 5s to the Space H L in duplicate propor = 


16 r tion of that which the Time E A hath to the Time A D: 
* J13 |. Or, if you will, that the Spaces MH and HL areto one 
2 another in the ſame proportion as the Squares E. A and 
J - AD. Draw theLine AC at any Angle with AB, and 


| + fromthe points D and E draw the Parallels DO and 
T;, PE: of whichD O will repreſent the greateſt tlegree 
| Vit of Velocity acquired in the Inftant D of the Time A D; 
I and P the greateſt degree of Velocity acquired in the In- 

[ 

| 

: 

q 


ftant E of the Time AE. And becauſe we have de- 

| monfirated in the laſt Propoſitron concerning Spaces,that 
| thoſe are equal to one another , of which two Moveables 
: |: hawepaſt in the ſame Time, the one by a Moveable out 
| of Reſt with a Motion uniformly Accelerate, and the 


whoſe Velocity is ſubduple to the greateſt acquired by the 
Accelerate Motton: Therefore MH and HL are the Spaces that two 
Equatle Motions, whoſe Velocities ſho:ld be 1s the half of PE, and 


other by the ſame Moveable with an Equable Motion, - 


half 


"Rus Bs TR. ES. 


__ "I... 


h . Y 
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half of OD, would paſſe inthe Times EA and D A. If be proved 
therefore that theſe Spaces M H and LH ure in-duplicate proportion to 
the Times E A and D A; We: ſhall have done that which was intended. 
But in the fourth Propoſition of the Firſt Book we have demonſtrated: 
That the Spaces paſt by two Moweables. with an Equal-le Maotiozare 
to each other in a proportion compoxnded of the proportion of the Velo- 
cities and of the proportion of the Times: But in this caſe the propor= 
tron of the Velocities and the proportion of the Fines 3s the ſame ( for 
as the balf of PE 35 to the balf off OD, or the whole PE to the whole 
OD, ſos AEt AD: Therefore the:proportion of the Spaces paſ- 
ſed is double to the proportion of the Times? Which was to be demon- 
trated, 4 07% = | 
# Hence likewiſe it is manifeſt, thut the proportion of the ſame Spaces 
is double to the proportions of thegreateſt degrees of Velocity : that 15, 


of the Lines P E and OD: becauſeP!E 5 toOD,@@EA tD A. 


COROLARY. I. 

; | 

Henre it is manifeſt, that if there were.many equal Times takes in or- 
der from the firſt Inftant or beginning of the Motion, as ſuppoſe 
AD,DE,EFr,FG, in whichthe Spaces HL, LM, MN,NI 
- are paſſed, thoſe Spaces ſhall be to one another as the odd numbers 
from an Unite : \ctlicet,as 1, 35,7. Forthis # the Rate or pro- 


_ portion of the exceſſes of the Squares of 'Lines that equelly exceed 


* one another, and the exccſſe of which equal to the lea$t, of them, 
or, if you will, of Squares that follow one another;beginnitg ab 
Unitate. Whilſt therefore the degree of Velocity is enareaſed ac- 
cording to the ſimple Series of Numbers in equal Times,the Spaces 


paſt in thoſe Times make their encreaſe according to the Sevies of 


odd Numbers from an Unite. 2 $57 JOpebs 4 


S$aG8k [FE plealed to ſtay your Reading, whilſt I do paraphraſe 
"rouching a Certain Conjecture that came into my mind 
but'even now ; forthe explanation of which, unto your under- 
ſtanding and my own, 1 will deſcribe a ſhort Scheme : in which I 
tanſie by the Line Al the continuation of the Time after the firit 
Inſtant, applying the Right Line AF unto A according to any 
Angle: and joyring together the Terms I F, I divide the Time A I 
1n half at C, and then drayg C B parallel toI F. And then confide- 
ring B C, asthe greateſt degree of Velocity which beginning from 
Reſt inthe firſt Inſtant of the Time 4 goeth augmenting accord- 
ingto the encreaſe of the Parallels to B C, drawn in the Triangle 
ABC, ( which 18 all one as to encreaſe.according to the encreaſe 
of the Time } I admic without diſputeyupon what hath been ſaid 
already, That the Space paſt by the falling Moveable with the 
= V 


Velocity 
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Velocity encreaſed in the manner aforeſaid would be equal to the = 
Space that the ſaid Moveable would paſlc, in caſe it were in the 
ſame Time 4 C, moved with an Uniform Motion,whole degree of 
Velocity ſhould be equal to E C, the half of B C. I now proceed 
farther, and imagine the Moveable ; having deſcended with an 
Accelerate Motion, to have in the Inſtant 
C the degree of Velocity BC: Ir is ma- 
A nifeſt, that if it did continue to move 
with the ſame degree of Velocity BC, 
without farther Acceleration, it would 
paſſe in the following Time C I, a Space 
double to that which it paſled 1n the equal 
Time A C, with the degree of Uniform 
Velocity E C,the half of the Degree B C. 
f/ But becauſe the Moveable deſcendeth 


F 


'F/ H_ | with a Velocity encrealed alwaies Uni- 


/ | . formly in all equal Times ; it will add to 


the degree C B in the following Time 
/ | | C 1, thole ſame Moments of Velocity 
DE 


I 4 \ thatencreale according to the Parallels of W 


the Triangle B F G, equal tothe Triangle 
| ' ABC. So that adding to the degree of 
Velocity G 1, the half of the degree F G, the greateſt of thoſe ac- 
quired 1n the Accelerate Motion, and regulated by the Parallels of 
the Triangle B F G, we ſhall have the degree of Velocity I N, with 
which, - with an Uniform Motion, it would have moved in the 
Time C: Which degrce 1 N, being triple the degree E C, pro- 
ceth that the Space paſlcd 1n the ſecond Time C I oughtto be tri- 
ple to that of the fi{t Time C A. And it we thould fuppole to be 
added to A | another equal part of Timel O, and the Triangle to 
be enlarged unto APO); itis manilcſt, that if the Motion ſhould 

- continue tor all the Time I O with the degree of Velocity I F, 
acquired in the Accelerate Motion in the Time AI, that degree 
[ F being Quadruple to E C,the Space patled would be Quadruple 
to that paſſed in the equal firſt Time A C: Bur continuing the 
encreaſe of the Uniform Acceleration 1n the Triangle F PQ like 
to that of the Triangle ABC, which being reduced to equable 
Motion addeth the degree equal toEC, QR being added, equal 
to E C, we ſhall have the whole Equahle Velocity exerciſed in the 
Time I O, quintuple to the Equable Velocity of the firſt Time A C, 
and theretore the Space patled quintuple to that paſt in the firſt 
Time AC. We ſee therefore, even by this familiar computation, 
That the Spaces paſled in equal Times by a Moveable which 
.depaiting from Reſt gocth acquiring Velocity, according to the 
cncreale of the Time, are to one another asthe odd Numbers ab 
unitaie 
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Dial. 3. of MOTION 114) 
wnitate 1, 3,5 : Ardthatthe Spaces paſſedbeing conjunAly taken, 
char pafled in the double Time is. quadruple* ro'that paſſed in the 
ſabduple,that paſſed 1n the triple Time is nonuple 3 and,in a word, 
that the Spaces paſled are in duplicate proportion to their Times;. 
that is, as the Squares of the {aid Times. > © lite mas i 
S 1p. {| muſt conteſſe that I bave taken more pleaſure in this) 
plain. and clear dilcourte of Sagredzs; than in the to-me-more' 
obſcure Demonſtration of the Author : -{o- that Lam very welb 
ſatisfied,” that the bulſinefle 15 to facceed' as hath beendaid, the 
Definition of Uniformly Accelerate Motion being ſuppoſed, and. 
granted. But whether this be the Acceleration of which Nacure. 
maketh ufe in the: Motion/ot its deſcending: Graye Bodies, I yet: I 
make a queſtion: - and therefore for-1nformation of me, /and of = 
others like unta mc, me thinksit would be ſeaſonable in'this place - =_ 
to pragluce ſome Experiment.amongſt thofe which were ſaidro be' 
many, which in ſandry Caſcs agree with rhe Conclufions demons» 
ſtrated. FX £] 581 CO DE RIO Lit 
SAaLlv. You,like a true Artiſt, make a very reaſonable demand, 
: and ſo it is uſuaband convenient: to do in Sciences that apply: 
| Mathematical Demonſtrations to Phy facat Concluſions; ;as we fee 
WW 1 the Profeſſors of Perſpection, Aſtronomy, Mechanieks; Muſick, 
| WH and others, who with Senſible Experiments: confirm thoſe their 
- WH Principles that are as the foundations of all the following StruQure: 
f and therefore I defire that it may not be-thought [uperfluous;that 
1 


we diſcourſe with fome prolixity upon this: firſt and grand fanda- 
mental -on which we lay the; weight of - the. Immenſe Machine of 
- infinite Conclufions,. of which: we have: but 2'very (mall flat ſet 
- KK downin this Book by our Author, who hath done enough ro open 
the way and doorthat hath been; hitherto ſhuv unto'/all Specula- 
tive Wits. Touching Experiments, therefore; the :Futhor hath 
not omitted to make ſeveral ; andro affareus.cthar' the Xceelerati- 
on of natural-deſcending Graves hapneth- ih'the aforeſaid propor-. 
tion, | have many times in his company ſetmy ſelf tro'make atriall 
thereof in the following Method. - 
In a priſme or Piece of Wodd, about twelve yards long, an 
half a yard broad one way, and three Inches the other, we made, 
upon the narrow Side or edge a Groqve of little more thaiwan Inch 
wide; we ſhot it with the Grooving Plane-very ſtraight, and to 
make it very {mooth and fleek,we glued aponit a piece of Vellum, 
poliſhed and (moorhed as exaRtly as can be pollible : and-in it we 
have let a brazen Ball, very hard, round, and ſmooth, deſcend. 
Having placed the ſaid Priſme Pendent, raifing one of its ends 
above the Horizontal Plage a yard or two at pleaſure, we haye let 
the Ball ( as I {aid ) deſcend along the Grove, obſerving, in the 
manner that I ſhall tell you preſently, che Time which it ſpent in 
V 2 | | running 


-*: +0; Bl 
#5 £5Y 


EY 
& 
at \ 4 £. 


GALILEUS his DIALOGUES 


runing itall ; repeating the {ame obſervation again and again to 
aſſure our ſelves of the Time, in which we never found any diffe- 
rence, no not ſo much as the tenth part of one beat of the Pulſe. 
Having done, and preciſely ordered this buſinefle, we made the 
{ame Ball to deicend only the fourth part of the length of that 
Grove : and having meaſured the time of irs deſcent, we alwaies 
found it to be punctually half the other. And then making trial of 
other parts, examining one while the Time of the whole Length 
with the Time of halt the Length, or wich that of 2, orof 2, or,in 
brief, with any whatever other Diviſion, by Experiments repeated 
near an hundred Times, we alwaies found the Spaces to be to one 
another as the Squares of the Times. And chis in all Inclinations 
of the Plane, that is, of the Grove in which the Ball was made to 
deſcend. In which we obſerved moreover, that the Times of the 
Deſcents along ſundry Inclinations did retain the ſame propgrtion 
to one another, exaQly,which anon you will ſee affigned to them, 
and demonſtrated by the Author. And as to the meaſuring of the 
Time ; we had a good big Bucket full of Water hanged on high, 
which by a very {mall hote, pierced in the bottom, ſpirted, or,. as 
we ſay, ſpind forthr-a ſmall thread of Water, which we received 
with a{mall cup all. rhe-while that the Ball was deſcending in the 
Crove, and in-1ts parts3 and then weighing from time to time the 
{mall parcels of Water, in that manner gathered, in an exa& pair 
of ſcales, the differences and proportions of their Weights gave 
zuſtly the differences and proportions of the Times; and this with 
fuch :exaQtteſle, that,: as 1 fazd before, the trials being many 
and mhny: times. repeated, they ' never differed any conſiderable 
mattED i: + Lakhs bay t | | 

S'r ;y- 'L:ſhould bave received great ſarisfaGtion by being preſent 
at tholc;Experments :.but being confidenc of your diligence in 
making them, and:yeracity in relating them, I content my felf;and 
admir them for true:and certain. | 

S a1 'v. We may, then, rcaſlume our Reading, and go on. 


COROLLARY Il. 


. Ir 8collected in:the ſecond place, :that it any two Spaces are ta- 
: ken/from the beginning of the Motion, paſled in any Times, 
'thote T1mes ſhalbbe unto each other as one of them is: to a 

. +; Space that is the Mean propartional between them. 


0K taking two Spaces ST, and $'V from the beginning of the Mo- 
-. 108.S, tom bicÞS X38 a Mean-proportional, the Time of the deſcent 
along $T, ſball be tothe Time of the deſcent along SV,asSTioSX; 
or, rf you will, the Fime along SV ſhall be to the Tims along ST, 
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as VS is to SX. For it is demonſtrated, that Spaces $ 

paſſed are in duplicate proportion to the Times, or,Cwhich 

4s the ſame ) ate as the Squares of the Times : But thepro- \ 1 
portion of the Space. V Sto the Space ST # donble tothe + | © 
proportion of V\$.t0 $ X or is the ſame that V S, andSX © X 
ſquared have to one another : Therefore, the proportion of 

the Times of the Motion by V S, and ST, 1s arthe Spaces or | V 
Lines V St#%S X. | IVY NR 


SCHOLIUM. 


That which 1s dem onſtrated in Motions that are made Perpendicu - 
larly, may be underſtood alſo to bold true in the Motions made along 
Planes of any whatever Inclination ; for 1t 3s ſuppoſed that in then: 
the degree of Acceleration encreaſeth in the ſame proportion 5 that 
js, according to the encreaſe of the Time , or, if you will, according 
to the ſimple and primary Series of Numbers, Pk 
Sar v. HereI deſire Sagredws, that I alſo may be allowed, al- 
þcit perhaps with too much tediouſneſle in the opinion of Simplict- 
#5, to defer fora littletime the preſent Reading, untill I may have 
explained what from that which hath been already ſaid and de- 
monſtrated, and alſo from the knowledge of certain Mechanical 
Concluſions heretofore learnt of our Academick , I now remember 
to adjoyn for the greater confirmation of the truth of the Princi- 
ple, which hath been examined by us even now with probable 
Reaſons and Experiments : and, which is of more importance, for 
the Geometrical proof of it, let me firſt demonſtrate one ſole Ele- 
mental Lemma in the Contemplation of Impetus's. . 

S as. It our advantage ſhall be ſuch as you promiſe us, there 
15 no time that I would not moſt willingly ſpend in diſcourfing 
about the confirmation and thorow eſtabliſhing rhefe 'Sciences of 
Motion : andas to my own particular, I not on]y grant you liber- 
ty to {atisfic your ſelf inthis particular, butmoreover enrrear yot! 
to gratifie, as ſoon as you can, the Curioſity which yon have begot 
1 me touching the {ame : and I believe that Srmplicins alfo is of the 
lame mind. er Aged oro» 

S1n ep, I cannot deny what you ſay. | 

Sar v. Seeing then that I have your permiſſion, 1 will in the 
firſt place conſider, as an Effe& well known, Thar 
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LEMMA. 


That the Moments or Velocities of the ſame Moweable are different 
upon different Inclinations of Planes, and the greateſt js by the 
Line elevated perpendicularly above the Horizon, and by the 
others inclined, the ſaid Velocity diminiſheth according as they 
more and more depart from Perpendicularity, that #s as they in- 
cline more obliquely : ſo that the Impetis, Talent, Energy, or, we 
may ſay, Moment of deſcending is diminiſhed in the Moveable by 
the ſubje&ed Plane, upon which the ſaid Moveable heth and 
deſcendeth. _ 


'N D the better to expreſs my felt, let the Line A B be perpen- 
dicularly erc&ed upon the Horizon AC: then ſuppoſe. the 
ſame to be declined in ſundry Inclinations towards the Harizon, as 
in AD, A Ez AF,Gc. Ifay, that the greateſt and total Jmpetus 


of the Grave Body in deſcending 1s along the Perpendicular B A, 


and leſs than that along DA, 


D jp and. yet lels along E A; and 
{uccefſively diminiſhing -alo 
the more inclined F A, and fi- 
| nally 1s wholly extin& inthe 
Horizontal C A, where the 
Moveable is indifferent either 
to Motion or Reſt, and bath not 
of ic {clf any Inclination to 
move one way or other, nor yet 
any Reſiſtance to its being mo» 
ved : for as it is impoſli- 
ble that a Grave Body, .or a 
Compound thereof ſhould move naturally upwards, recedipg from 
the Common Center, towards which all Grave Matters. conſpire 
co g0, {o 1t is impoſlible that it do ſpontaneouſly move, unleſs 
with that Motion its particular Center of Gravity do acquire Proxi- 
mity to the (aid Common Center : ſo that upon the Horizontal 
which here is underſtood to be a Superticies equidiſtant trom the 
ſaid Center, and therefore altogether.void of Inclination, the 1n- 
petus.or Moment of that ſame Moveable ſhall be nothing at all. 


Having underſtood this mutation of Impeties, I am to explain thar. 


which, in an old Treatiſe of the Mechanicks, written heretofore 
in Padona by our Academick,, only for the ule of his Scholars, was 
diffuſely and demonſtratively proved, upon the occaſion of con- 
ſiderivg the Original and Nature of the admirable Inſtrument cal- 
led the Screw, and it is, With what proportion that mutation of 


g—_ - — 


[:n1pet HS, 


Dial.z3, | of Moriow : 


Impetus is made along ſeveral Inclinations-or Declivities : of 
Planes. Sn 7 odT-reath B37 

As, for example, in the iachned Plane AF, drawing its Eleyas 
tion above the Horizontal, that is, the Line F C, along the/which- 


the Jmpetus of a Grave Body, and the Momenc of Delcenr; is the: 


orearelt; it is fought what proportion this Moment! hath to the: 


Moment of the ſame Moveable along the Declivity FA); - Which 


Proportion, 1 ſay, 15 Reciprocal to the {aid Lengths. And this is 
the Lemma that was to go before the Theorem, which I hope to be 
able anon to Demonſtrate; Hence it is manifeſt, That the Impetus 
of Deſcent of a Grave Budy is as much as the Reſiſtance or leaſt 
force that ſufficeth to arreſt and ſtay ic. For this Force or Reſi- 
ſtance, and its meaſure, 1 will make ule of the Gravity of another 


Moveable.. Let us now upon the Plane F A put the Moveable G. 


tyed to a thread which ſliding over F hath faſtned ar its other end 
the Weight H : and let us conſider that the Space of the Deſcent 
or Aſcent of the Weight H along the Perpendicular, is alwaies 
equal to the whole Aſcent or Deicent of the other Moveable G 
along the * Declivity A F, | but yet not to the Aſcent or Deſcent 
along the Perpendicular, in'which only the ſaid Moveable G (like 
as every other Moveable ) -exerciſeth its Reſiſtance. Which iz 
manifeſt : for conſidering in the Triangle: AFC the Motion of 
the Moveable G, as for example, upwards from A to F,to be com- 
poled of the tranſverſe Horizontal Line A C, and of the Perpendi: 
cularCt: Andinregard, that as to the Horizontal Plane alang 
which the Moveable,as hath been ſaid, hath no Refiſtance to mo- 


ving ( it not making by that Motion any leſs, nor. yet acquiſtin 


regard of its particular diſtance from the Common Center of Grave 
Matters, which in the Horizon continueth ſtill the ſame) it remat- 
neth that the Reſiſtance be only in reſpect of the Aſcent that it is to 
make along the Perpendicular C F. Whilſt theretore the Grave 
Moveable G, moving from A to F, hath only the Perpendicular 
Space C Fro reſiſt inits A{cent, and whilſt the other Grave Moves» 
able Hdeſcendeth along the Perpendicular of neceflity as far as 
the whole Space F A, and that the ſaid proportion of Alcent and 
Deſcent maintains it (elf alwaies the ſame, be the Motion of the 
laid Moveables little or much ( by reaſon they are tyed tope- 
ther ) we may confidently affticm, that in caſe there were an Equi» 
 lbrinm, thatis Reſt, to enſue betwixt the ſajd Moveables, the Mo» 
ments, the Velocities, or their Propenſions to Motion, that is the 
Spaces which they would paſsin the ſame Time ſhould anſwer re- 
ciprocally to their Gravities, according to that which is demonſtra- 
ted 1n all caſes of Mechanick Motions: fo that it ſhall ſuffice to 
impede the deſcent of G, if H be bur fo much lels grave than it;as 
10 proportion the Space C F is leffer than the Space F A.Theretore 

Ss lvppole 


* Or inclined 
Plane, 


GaLILEus his DIALOGUES. 
ſuppoſe that the MoveableG to the Moveable H, as FA is to 
' FC ; and then the Equilibrium ſhall follow, thatis, the Moveables 
H and G ſhall have equal Moments, and che Motion of the {aid 
Moveables ſhall ceaſe. And becauſe we tee that the Impetus, 
Energy, Moment, or Propenſion of a Moveable to Motion 1s the 
ſame as is the Force or {malleſt Reliſtance that ſufficeth to ſtop 1 it; 
ae becauſe! it hath been concluded, that the Grave Body H is {ut- 


Rclent to arreſt the Motion of © 


6-448 the Grave Body G : Therefore 
the lefler Weight H, which in 


eth its total Moment, ſhall be 
the preciſe mealure of the par- 
tial Moment that the greater 
Wetglit G exerciſeth along the 
inclined Plane F A: But the 
meaſure of the total Moment of 
the {aid Grave: Body G, 1s the 
4) ſelf (ame, ( ſince that to impede 

the Perpendiciilar Delcent'of a 
Grave Body there is required the oppoſition of ſachanother Grave 
Body, which likewile is at liberty to move Perpendicularly : ) 
Therefore the partial Impetys or Moment of G along the inclined 
Plane F A ſhall be to the grand and total [mpetus of the lame G 
along the Perpendicular F C, as the Weight H tothe Weight'G: 
that is, by Conſtruction, asthe ſaid Perpendicular F C, the Eleva- 
tion of the 'inclined Plane, is to the ſame inclined Plane FA : 
W hich is that that by the Lemma was propoſed to be demon- 
ſtrated, and which by our Author, as we ſhall ſee, 1s ſuppoled as 
known inthe ſecond part of the Sixth Propolition of the preſent 
Treatile. ; 

Sas x. From this that you have already concluded I conceive 
one may ealily deduce, arguing ex equal; by perturbed Proportion, 
that the Moments of the {ame Moveable, along Planes variouſly 
inclined (asF Aand FI ) thathave the ſame Elevation, are toeach 
other in Reciprocal proportion to the ſame Planes. 

S ai v.' Amoſtcertain Concluſion. This being agreed on, we 


will paſs in the next place to demonſtrate the Theoreme, namely, 
that 


the Perpendicular F C imploy- 


Dial. 3. _ of MoT1on, 
THE OR EM. 


The degrees of V elecity of a Moveable deſcending with « Natural 
Motion from the ſame height along Planes in any manner intlined 
at the fir ay to the Hort%0n are alwaies equal, Impediments be- 
"Ou removed. 


Ere we are in; the firſt place to advertiſe you, that it having 

been proved, that in any Inclination of the' Plane the Move- 
able from its receflion from Quieſlence goeth encreaſing its Ve- 
locity, or quantity of its Impets, with the: proportion. of the 
Time ( according to the Definition which the Author giveth of 
Motion naturally Accelerate ) whereupon, as he hath by the pre» 
cedent Propoſition demonſtrated, the Spaces paſſed are ur [dupli- 
cate proportion to the Times, and; conſequently, to the. degrees 
of Velocity : look what the Inipetns' s were inthat which was firſt 
moved, {uch proportionally ſhall be the degrees of Velocity gai- 
ned jn:the ſame Time fceing that both theſe and thote encrea(ſe 
with the fame proportion in the ſame Time. - 

Now let the inclined Plane be A B, its elevation above the Ho + 
rizon the Perpendicular A C, and the Horizontal Plane CB - and 
becauſe, as was even now concluded, the Inpetus of a Moveable 
along the Perpendicular A C is tothe Impetus of the 'ſame along 
the inclined Plane A B, as ABisto AC, let there be taken in the 
inclined Plane AB, AD a third proportional toABandAC: 
The Impetus, therefore, along AC us to the Impetus along A B, 
that is along AD, as A C is to 
A D : And therefore the Move- | Lb bs 
able in the (ame Time that it - 
would paſs the Perpendicular 
Space AC,ſhall likewile paſs the 
Space A D, in the inclined Plane 
AB, ( the Moments being as 0 
the Spaces : ) And the degree of Velocity 1 in C ſhall have the ſame 
proportion to the degree of Velocity in D, as AC hathto AD: 
Bur the degree of Velocity in B 1s to the ſame degree in D, as the 
Timealong AB is to the Time along AD, by the definition of 
Accelerate Motion 3 And the Time along A Bis to the Time alon 
A D, as the ſame AC, the Mean Proportional between B A = 
A D,is to A D, by the laſt Corollary of the ſecond Propoſition : 
Therefore the degrees of Velocity in Band in Chaveto the de- 
gree in D, the ſame Proportion as A C hathto A D3 and therefore 
are equal: Which is the Theorem intended to be demonſtrated. 

By this we may more concludingly prove the enſying third 
Propol1- 
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Propoſition of the Author, in which he makes uſe of this Princi- 
- ple; andit is, That the Time along the inclined Plane, hath to the 
Time along the Perpendicular, the lame proportion as the ſaid In- 
clined Plane and Perpendicular. For it we pat the caſe thatB A 
be the Time along A B, the Time along A D ſhall be the Mean 
between them, that is A C,by the ſecond Corollary of the ſecond 
Propoſition : But if CA be the Time along A'D, it ſhall likewiſe 
be the Time along A C, by reaton that ADand AC are paſtin 
equal Times: And therefore in cafe B A be the Time along A B, 
A C ſhall be the Time along A C : Therefore, as AB is to A C,fo 
is the Time along A Bto the Time along A C. 

- By the ſame diſcourſe one ſhall prove, that the Time along A C 
is to the Time along the inclined Plane AE, as ACis to AE: 
Therefore, ex quali, the Time along the inclined Plane A Bis, 
DireAly,, to the Time along the inclined Plane AE -as'A'B to 
A E, @c. 4 3 905 6 ICQ Q 4243 

One might alſo by the ſame application of the Theorem, as Sq» 
gredus ſhall very evidently ſee anon, immediately demonſtrate the 
ſixth Propofition of the Aurhor : Bur let this Digrefſionduffice 
for the preſent, which he perhaps thinketh roo tedious, though urs 
deed it is of (ome importance in theſe matters of Motion. 

Sack. You may ay extreamly delightful, and moſt 'neceſfary 
to the perfe& underſtanding of that Principle. | MTs: 

Sar v. 1will go on, then, inmy Reading of the Text.- : | 


THEOR. II. PROP, M1. 


[fa Moveable departing from Reſt do move along 
an Inclined Plane, andalfoalong the Perpendi- 
cular whoſe heights are the ſame, the Times of 
their Motions ſhall be to one another as the 


Lengths of the ſaid Plane and Perpendicular. 


E T the inclined Plane be AC, and the Perpendicular A B, 
whoſe heights are the ſame above the Horizon CB, to wit, 


the ſelf ſame Line B A. I ſay, that the Time of the Deſcent 
of the ſame Moweable upon the Plane A C, hath the ſame Proporti« 
ou tothe Time of the Deſcent along the Perpendicular AB, as the 
Length of the Plane A C hath tothe Length of the ſaid Perpendi» 
cular. For let any number of Lines DG, E 1, F L be drawn, Paral.. 
lel to the Horizon CB: It 5s manifeſt from the Aſſumption fore- 
going, that the degrees of Velocity of the Moweable Aeparting from 
A the beginning of Motion, acquired in the Points G ant! ID are 


equal, 


equal, their exceſſe or elevation above the Horizon being equal, 
and ſo the degrees inthe Points 1 andE, ; as. alſo the degrees inL 
andF. And if not only theſe Parallels, bat many more were ſup- 
poſed to be drawn from: all the points imagined; to-be-in, theLine 
A B, untill they meet the Line A.C, the Mo. 
ments, or degrees of the Velocities along the' _ 
extreanis | ariends ] of every one of thoſe 
Parallels, ſhall be alwaies equal to one ano- 
ther : Therefore the two Spaces A CandAB 
are paſt with the ſame degree of Velocaty : 
But it bath Veen demonſtrated, on two. 
Spaces be paſſe by 42 N oweable with one” 
and _ ame degree. of Velocity, the Times © © 
of the Motzdi's bawe' the ſame proportion s b 
thoſe Spates }" Therefore the Time of the Motionalong 'A C is to the 
Time along X B, a5 theLtheth of 'the Plane A C tothe length of the 
Perdenditular A'B: Which was to be demonſtrated. 

'SaG x. It feemeth to me, that the ſame might very clearly and 
conciſely be- concluded, it having firft been proved that the ſum of 
the Accelerate Motioh of the Tranfitions along AC and AB, is 
as much asthe Equable Motion, whoſe degree of Velocity is ſub- 
duple to the greateſt degree C B: 'Therefore the two Spaces A C 
and A B being paſſed with the ſame Equable Motion, it hath been 
ſhewn, by the Firſt Propoſition of the firſt, that che Times of the 

Franſitions ſhall be as the ſaid Spaces. 
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" COROLLARY. 


Hence 1s colleQed, that the Times of the Deſcents along Planes 
of different Inclination, but of the ſame Elevation, are to 
one another according to their Lengths. | 


FE® R if we ſuppoſe another Plane A M, coming from A, and ter- 

minated by the ſame Horizontal C B ; it ſhall in like manner be 
demonſtrated, that the Time of the Deſcent along A M, 5 to the : 
Time along A B, the Line AMto AB: But a theTime ABS 
to the Time along AC, ſo is the Line ABto AC: Therefore, ex 
zquali, 5 AM isto AC, ſo 1s the Time along AM tothe Time 
along A C. | 
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THEOR: IV. 'PROP.IV. 


The Times of the Morions along equal: Planes. 
but unequally inclined, are'to each' 'orher int 
ſubduple proportion of the Elevations of thoſe 
Planes R CER” taken.” 


qually inclined, B A and B C, and let AE and be Hori tn 
zontal Lincs,drawn as far as the Perpendicular $ D.: Let the 
Elewation of the Plane B AbeBE; and.let. the Eleagiiop of the 
PlazeBCheBD : AnaletBlbe Mean Proportional between the 
__ Elevations DBandBE :; It; * mqnifeſt 
tbat the proportion .of DB to B ho 2 Job 4 
duple the propartzen of fDB BioBE.N 
I ſay, that the propyrtion of the Trace £ 
of the Deſcenty,, or ..Motzons along th 
Plaves B A and B C, are, the [4 ame with 
the proportion. of D BroBI eciproca 
ly taken : So FD to the Time (FN 4 
 Elewation of the other Plane B C, that, as 
B D be : Homolog al, and (0 Ft Time along 
BC,Bl be Howologel : Therefore it 2s 
to be demonſtrated, That the Tine long, B A ts tothe Time along 
BC,4D BistoBl. LetIS be drawn equidiſtant fromD C. And 
becan(; e it bath been demouſtrated that the Time of the Deſcent 
along BA, is to the. Time of the Deſcent along the Perpendicular 
BE, as the ſaid B A 3s to BE; 3 and the Time along BE 5s to the 
Tins along BD,«sBE is to BI; andthe Time along BD 5s to the 
Time along B C,as BDtoB Cor 6 BIto BS: Therefore,ex zqu 
li, the Time along B A ſoall be to the Time along B C 45 BA to ve, 


L E T there proceed from the term'Btwo nd Play, but une- 


or 6 CBtoBS: But GC B is 10 BS, as DB to BI : Therefore the 
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THEQR. V. PROP. V. 


The proportion of the Times of the Deſcents 


along! Planes that Hate different Indclitizvions 


and” Ten pths; and the' Elivations! unequal is 


/ comnjetnded of the propettion'ofthe Tyenþ 
' of thoſe Planes; and of the' Tubduple propdrti- 
on of their Elevations Reciprt Call "taken, 


E T\ AB-and AGheP laner.iacliped after different, manper s, 
F. 54% Eengths are; nueque!, wigdſd their Elewations, 349) 
the Proportion of the Time.of) the Deſpent along AL4q the 
Time along A B, is companndet. of (the Prodetion afoteedain AG 
wAB, and of the ſubduple propertion of their Rlewation:Recipror 


cally taken. For let the Perpeudicilar A Dibe, drawn, with which. 


let the Horizomal Lines B'G aud C D interſeF, and let AL be a 
Mean-profportional between CAand AE; and from the OE L ler 
4 Parallel be drawn to the Horizon interſeting 
the Plane ACinF; and AF ſhall be a Mean 
proportional between Q Aand AE: And becau ſe 
the Time along AC#x tetbe Tame along AE, as 
the Line F'Ato AF; \endtbe Time along AE is | 
to the Time along A B,'a8 the. ſaid AE tothe ſaid B<— X# 7 & 
L 


& "s 
> - 


AB : It is mazifeſt that the Time along AC is to WT 
the Time along AB, as AFto AB. It remaineth, _ / © 
therefore, to be demonſtrated, that the proportion © 

of AF to AB is compounded of the proportion of  c —iD 
C Ato AB, and of the proportionof GAto AL; 

which is the ſubduple proportion of the Elepgti- 
ons D A and AG Reciprocally taken. But thet is manifeſt, C 4 
being put between F A and AB: For the propartion of F 4 to 4 C 
is the ſame as that of L A to AD, or of GAto AL; which is ſub- 
duple of the proportion of the Elevations G A/and A D; and the 


proportion of C A to AB is the proportion of the Lengths : Arſe 
the Propoſition is manifeſt. 
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THEOR.VI PROD. V1. 


If from the higheſt or loweſt part of a Circle, 
ere upon the Horizon, certain Planes be 
drawn inclined towards the Circumference, 
the Times of the: Deſcents along the ſame 
ſhall be equal. 


recited upon the ' loweſt point , that 'ss npon the conta6t with thy 
Horizon, letbeF A, and from the higheſt point A let certain 
Plaxes AB and A C meline towards the Circumference : 1 ſay that the 
Times of the Deſcents along the ſame” are equal. Let BD aud C E.be 
two Perpendiculars kt fall unto' the Diameter; . and let Al be a Mean- 
| | Proportional: between the Altitudes 
of the Planer E Aand AD. And 
" becanſe the Reftangles F AE and 
 'FAD are-equal to dbe Squares of. 
AC and A'B; And alſo becauſe 
that as the Rectangle FAE , 35to 
the Reflangle FAD, ſos E Ato 
AD. Therefore 4s the Square of 
' CA »s. to the Square of B A, 
_ ———— fo is the Line E A to the Line 
2 - AD. But as the Line E A 3510 
DA, fo 1s the Square of I A to the Square of AD: Therefore 
the Squares of the Lines C A and AB are to each other as the Squares 
of the Lines l Aand AD: And therefore as the Line C A is to AB, 
fois I Ato AD : Butin the precedent Propoſition it bath been deman- 
ſtrated that the proportion of the Time of the Deſcent along A C tothe 
Time of the Deſcent by A B , is compounded of the proportions of C A 
to AB, and of D'Ato A I » which 1s the ſame with tbe proportion of 
BAto AC : Therefore the proportion of the Time of the Deſcent along 
AC, tothe Time of the Deſcent along AB, 35 compounded of the pro- 
portions of C Ato AB, andof BA to AC : Therefore the proporti- 
 onof thoſe Times is a proportion of equality : Therefore the Propoſition 
is evident, _ 
The ſame 3s anotier way demonſtrated from the Mechanicks : Names- 
ly that in the enſuing Figure the Moveable paſſeih in equal Times along 
C Aand D A. For let BA be equal tothe jaid D A, ond let fall the 
Perpendiculars BE and DF : It 5s naniteil by {to Elements of the 
 Mechbanicks: 


L ET theCircle be ere upon the Horizon GH , whoſe Diameter 


mm O& 
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Mechanicks : That the Moment of the IWe Agls elevated upon the Plone 
according to theLine ABC, « 


to its total Moment, as BE to' B A; 
Aud that. the Monrent of the ſame 
Weight. wpon\the Elevation AD, 
js to its total Moment , as D F bs 
DAorBA-: Therefore the Mo- 
ment of the ſard\Weight upon the: 
Plane inclined actording to D As. 
is tothe Moment upon the Plane 
inclined according to ABC, as - 
the Line D F tothe Line BE- 
Therefore the Spaces which the 
ſaid Weight ſball paſſe in equal ... 
Times Fu the Inclined Planes CAand D A ſal be toeach gow 4 
the Line:BE 1o'DF; by the fecond Propoſition of the Pitſt” 
But as BY 3s to DF , fo A © is dembiifirated to" be' wity y 
Therefore the ſame Moveable wy in MIT Times paſſe the Lines 
CAand DA... 
And that CAStoDA aB Fj 3to DF, 5s thus demonfir ated. 
Drew # king, from C to D; and by D. a#d B draxp theLines 
D GL, (cutting CA jn thepoint1) aud BH, Porallele to AF : 
And the, Angle ADL ſhall be pc's to the Angle D C A | for that 
the parts LA and AD of the Circumference ſuhtending thew, are 
equal, and the Angle D AC common to them both : Therefore of 
n 4 equiangled Triangles CAD and DAL, the ſides about the 
equal Angles ſhall be proportional : And as.C A it AD, ſors 
D 4to M1, thats B 4 to AT, or Ht to AG; that %s, BEz# 
DF: Which was to be proved. 
Or elſe the ſame' ſhall be demonſtrated more ſpeedily FEE 
Unto the Horizon A B , het a Circle be ere , whoſe Diameter is 
perpendicular t0 the Eng : and 
from the higheſt Term D let a Plane 
at pleaſure DF , be inclined to the 
Circumference. [ ſay that the De- 
feent along the Plane DF, aud tbe 
, " along the Diameter B C, will 
be paſſed by the ſame Moweable in 
F =D Times, For kt FG be drawn 
pore to the Horizon AB, which 
ſhall be perpendicular tothe Diameter 
DC, and let a Line conjoyn F aud 
C: and becauſe the Time of the Fall 
along DC, 3s to the Time of the Fall along D G , as the Mean 
Proportional between C D and DG, *to q faid DG; and the. 
Mean 
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Mean between CD and DG being DF, (for that the Angle D F-C 
inthe Semicircle, is « Right Angle, and F G perpendicular toD C:) 
Therefore the Time of the Fall along D C #s to the Time of the Fall 
along DG, as the Line FD toDG: But it bath been Pts bet 
that the Time of the Deſcent along DF, #s to the Time of the Fall 
along DG, as the ſameLine DF isto PG: The Times, therefore, 

of the Deſcent along D F and Fall along DC, aretothe Time of the - 
Fall along the ſaid D G in the ſame. proportion : Therefore they are 
equal. It will likewiſe be demonſtrated , if from the loweſt Term C, 
one ſhould raiſe the Chord CE, and drawE H parallel to the Horia 
zon , and conjoyn FE and D, that the Time of the Deſcent along E C 
equals the Fine of the Fall along the Diameter D QC. | 


COROLLARY L 


Henee is lleted' that the Times ic the Delincs RES all the 
_ Ghords drawn, from the Terms C or D; are <qual, to one 
_ another. | 


. 5 
# + *+ *% 


wok COROLLARY. 11. 


It is alſo 'tolle&ed: that if the Perpendicular bd pokes Plane 
| deſcend-from the ſame point along which the Deſcents- are 
made in equa} Times, they are in a Scmicitcle whoſe Dia- 
metet is the {aid Perpendicular. | 


COROLLARY LK 


Hence it 15 ; colleted that the Times of the Mato along inclined 
Planes, are then equal, where the Elevations of equal parts of 
thole Planes ſhall be to one another as their Longicudes, wy 


OR it hath been ſbewn that the Times C A alt D Azz the laſt Fi- 

gure ſave one are equal , the Elevation of the part AB being equal 
toAD, that is, that BE ſhall be to the Elevation DF, as « CA 
to D A. 


S a G8. Pray you Sir be pleaſed to ſtay your Reading 6 of what 
followeth until that I have ſatisfied my ſelf in a Contemplation 
that juſt now cometh into my mind , which if it be not adeluſi- 
on , is not far from being a pleaſing diverriſcmenit : as ate all ſuch 


that proceed from Nature or neceſſity. 


It is manifeſt , that if from a poipt afligned in an Horizontal 
Plane, one ſhall produce along the fame Plane infinite right Lines 


_ every way, upon each of which a point is underſtood to move with 


an Equable Motion , all beginning to moye in the ſame inſtant 


: of 


q 


| the point A, interleR&ing the inclined 
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of Time from the aſligned point, and the Velocities of them all 


| being equal , there ſhall conſequently be deſcribed by thoſe move- 


able points Circumferences of Circles alwayes bigger and bigger; 
all concentrick about the firſt point affigned: juſt in' the fame 
manner as we lee it done 1n the Undularions of ſtanding Water, 


when a ſtone is dropt intoit-3 the percuſſion of which'ſervethto 


givethe beginning ro the Morion on every fide , and remaineth 


as the Center of all rhe Circles that happen to be defigned ſacceſ: 


ſively bigger and bigger by rhe ſaid Undulations. Burif we ima- 
gine a Plane eretunto the Horrzon , and a point be notediin the 


lame on high , from which infinite Lines are-drawn inclined, ac» 


cording to all inclinations, along which we fancy grave Movea- 


| bles to deſcend, each with a Motion naturally Accelerate 


with thoſe Velocities that agree with the ſeveral Inclinations ; 
ſuppoſing that thoſe deſcending Moyeables were continually viſi- 
ble, in what kind of Lines ſhould we {ee them continually diſpoſed? 
Hence my wonder ariſeth , fince that the precedent Demonſtrati- 
ons aflure me, that they ſhall all be alwayes ſeen in one and the 
ſame Circamterence of Circles lucceflively encreafing » according 
as the Moveables in deſcending go'more and more fucceſſively re- 
ceding/from the higheſt point in which their Fall began : And the 
better to declare my felt, let the chiefeſt point A be marked, from 
which Lines deſcend according-to any Inclinations A F, A H, and 
the Perpendicular A B, in which taking the points C and D, de: 
{cribe Circles about them that paſs by 


__—_— 


Lines in the points F, H, B,andE;G, 
I. Itis manifeſt,” by: the fore-going 
Demonſtrations, 'that Moveables de- 
{cendent along thoſe Lines departing 
at the ſame Time from the term A; 
one ſhall be in E, the other ſhall bein 
G, and the otherinI 3 and focon- 
tinuing todeſcend they ſhall arrive 
in the {ame moment of Timeat F, A, 
andB : and theſe and infinite others continuing to move along the 
infinite differing Inclinations, they ſhall alwayes ſucceſſively arrive 
at the ſelf-ſame Circumferences made bigger & bigger in infinitum:. 
From the two Species, therefore, of Motion of which Nature makes 
uſe,arileth,with admirable harmoniqus variety,the generation of in« 
tinite Circles. She placeth the one as in her Scat, and original be- 
ginning ,. in the Center of infinite*concentrick Circles; the other 
15 conſtituted in the ſublime or higheſt ContaR of infinite Circum- 
ferences of Circles,” all excentrick to one another : Thoſe proceed 
trom Motionz all equal and Equablez Theſe from Motions all al- 

Y wayes 
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wayes Incquableto themſclyes, and all unequal to one another, 
that deſcend along the infinite different Inclinations. But we fur- 
ther adde, that if from the two points aſſigned for rhe Emanations, 
we ſhall ſuppoſe Lines to proceed , not onely along wo Superkt- 
cies Horizontal and Upright | or ere& | bur along all every way 
like as from thoſe , beginning at one ſole poiat, we paſled to the 
xroduion of Circles from the leaſt to the greateſt , to beginning 
from one ſole point we ſhall ſucceſſively produce infinite Spheres, 
or we may ſay one Sphere , that ſhall gradatim increale to infinite 
bigneſſes: And this in rwo faſhions; thartis, cither with placing 
the original in the Center, or elſe in the Circumfcrence of thoſe 
Spheres. —- 9 

Sar v. The Contemplation is really ingenuous, and adequate 
to the Wit of Sagredus. 

Sine. Though 1 amat leaſt capable of the Speculation, ac- 
cording to the two manners of the produttion of . Circles and 
Spheres , with the two different Natural Mctions, howbeit I do 
not perfealy underſtand the produttion depending on the Acce- 
lecate Motion and its Demonſtration , yet notwithſtanding that 
licence of aſligning for rhe place of that Emanation as well the 
loweſt Center, as the higheſt Spherical Superfictes , maketh me to 
think that its poſſible that ilome great Miſtery may be contained 
in theſe true and admirable Concluſions : tome Miſtery I fay 
touching the Creation of the Univerſe, which is held to be of 
Spherical form , and concerning the Refidence of the Firſt 
Cauſe. ; es 

SaLv. I am not unwilling to think the ſame : but ſuch pro- 
found Spcculations are to be expected from Sharper Wits than 
ours. And it ſhould ſuffice us, that if we be but thoſe leflenoble 
Workmen that diſcover and draw forth of the Quarry the 
Marbles , in which the Induſtrious Statuaries afterwards make 
wonderful Images appear, thatlay hid under rude and mifhaped 


Cruſts. Now, 1t you pleaſe, we wull go on. 


THEOR Vii REODV1H 


it the Elevations of two Planes ſhall havea pro- 
portion double to that of their I.cngths, the 
Motions in them from Reſt ſhall be hniſhed in 
equal '] 1mes. "46's | | 

[ - AE and A Bbetwo unequal Planes , and unequally inclined, 
and lettheir Elevations beF AandDA, and let FA bavethe 


| ſame proportion to D A,as AE bathto AB. I ſay that the Times 
of the Motions along the Planes AE and AB, out of Reſt in A are 


equal 


2 W.-Y-7900 00m 
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equal. Draw Horizontal Parallels to the Line of Elevation E F and 


BD, which cutteth. AF in G; And be- 
double'the proportion of E A to AB ;, and 


fore the proportion of E A to A G ,- 8 dou- 
ble the proportion of E A to AB-:{There- 
fore AB js a Mean-Proportional between 
E Aand AG: Andbecauſe the Time of the 
®. Deſcent along A B,zs tothe Time of the De- 
ſcent along AG, a: ABto AG; and the 
Time of the Deſcent along AG, is to the Time of the Deſcent along A F.,as 
AG 3s to the Mean-proportional between A G and AE, whichiss AB: 
Therefore ex equali,the Time along A B 3s to the Time along AF, as AB 
unto it ſelf: Therefore the Times are equal: Which was to be demonſtrated. 


cauſe the proportion of FAmt A D:, is 
as FAtAD, fois EAt AG: There 


mo "8 


THEOR. VIII PROP. VIIL. 


In Planes cut by the ſame Circle, erect to the 
Horizon , in thoſe which meet with the end of 


the ere& Diameter , whether upper or lower, 
the Times of the Motions are equal to the 
Time of the Fall along the Diameter : and in 

thoſe which fall ſhort of the Diameter , the 
Tunes are ſhorter ; and in thoſe which inter- 
ſe the Diameter , they are longer. 


Et AB be the Perpendicular Diameter of the Circle ereS to the 
Horizon. That the Times of the Motions along the Planes pro- 
duced out of the Terms A and B untothe Circumference are equal, 


bath already been demonſtrated : That the Time of the Deſcent along 
the Plane D F, not reaching to the 


Diameter is ſhorter , is demonſtrated 
by drawing the Plane DB, which 
ſhall be both longer and leſſe decli- 
ning 'than DF. Therefore the Time 
along D F 3s ſborter than the Time 
along D B, that is, along AB. And 
that the Time of the Deſcent along 
the Plane that interſeFeth the Dia- 


| 


| ſame manner appear , for that it is 
longer and leſſe declining than C B : Therefore the Propoſition is de- 
monſiratcd, Too THEOR. 


meter, as C O is longer, doth in the. 


GaLltEus his DIALOGUES 


THEOR. 1X. PROP. 1X. 


If two Planes be inclined at pleaſure from a point 
 inaLine parallel to the Horizon, and be inter- 
ſeed by a Line which may make Angles Al- 
ternately equal to the Angles contained be- 
tween the ſaid Planes and Horrzontal Parallel, 
the Motion along the parts cut oft by the ſaid 

Line, ſhall be performed in equal I mes. 


be inclined at pleaſureCDand CE, and in any point of the 
Line C D make the Anele CDE equal to the Angle & CE: 
and let the Line DF cut the Plane CF'inF, in ſuch a manner that 
the AnglesC DF and CFD maybe equal to the Angles XC E, LCD 
Alternately taken. I ſay, that 
the Times of the Deſcents along 
CD and CPF are equal. And 
that (the Angle CDF being 
ſuppoſed equal to the Angle 
X CE) the Angle CFD 5s 
equal to the Angle DC L, 5s 
manifeſt. For the Common An- 
gle DC F being taken from the 
three Angles of the Triangle + 
| CDF equal to two Right An- 
les, towhich are equal all the Angles made with to the Line LL X 
at the point C , there remains m the Triangle two Angles CDF and 
CFD, equal to the two Angles X C Eand LCD: But it was ſup- 
poſed that CDF 35 equal tothe Angle X CE : Therefore the remaining 
Angle CFD 3s equal to the remaining angle D CL. Let the Plane 
C E be ſuppoſed equal to the PlaneCD , and from the points D and 
E raiſe the Perpendiculars D A and E B , unto the Horizontal Paral- 
kl XL; and from C unto D F et fall the Perpendicular CG. And 
becauſe the Angle CDG 3s equal to the Angle E CB ; and becauſe 
DGC and CBE are Right Angles ; The Triangles CDG and 
CBE ſhall be equiangled: And as PCisto CG, ſolet CE be 
to EB: But DC is equal ta CE : Therefore C G ſhall be equal to 
EB. Aud inregard that of the Triangles D ACandCG_F, the An- 
cles C and A are equal tothe Angles F and G: Therefore as CT js to 
DA, fofballF Cheto CG; und Alternately, aD Crsto C F , fo 


i 


| Bry off the point C of the Horizontal Line X , let anytwo Planes 


ng 
gle 
1s 
W:) 
An- 
the 


141: 
An- 


PD + 
and 
ſup- 
wing 
lane 
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isDAtoCG, or BE. The proportion therefore of the Elevations 


of. the Planes equal teCDandCF, 5s the fame with the proportion 


of the Longitides ID C and CE : Therefore, by the firſt Corollary of 
ropoſitron , the Times of the Deſcent along the 


the precedent Sixth FP 
ſame ſhall be equal : Which was to be proved. 
Take the ſame another way 
Horizontal Parallel AS. Becauſe the Triangle CSF 5s like to 
the Triangle D GC, it ſhall be, that s SF isto FC, ſos GC 
to CD. And vecauſe the Triangle CFG is like to the Triangle 
DCA, itſhallbe, that s FC is to CG, ſos CBDoDA: 
Therefpre , cx £qualt , as 
SE #utoCG, jos CGto 
DA: Therefore CG #2 
Mean-proportional between 
SFEFard DA: Andas DA. 
to. SF, ſo is the Square 
DA wnto the Square C G. 
Again, the Triangle A CD 
beiny lrke to tbe Triangle 
CGF, it fball be, that as 
DAszt# DC, ſox GC 
to CF: and, Alternately, Pris | | 
& DA #toGC, ſos DCwCF; and as the Square of D A 


5 to the Square of CG, ſos the Square of D C to the Square of 


C F- But it hath been proved that the Square D A 55 to the 
Square CG as the Line D A is tothe Line FS: Therefore, as the 
Square D C 1s tothe Square C F, ſo js the Line DE to F S: There- 
fore, by the ſeventh fore-going, in regard that the Elevations D A 
and F'S, of the Planes C D, and C F are in double proportion to 


their Planes; the Times of the Motions along the ſame ſhall be 
equal. | 


THEOR. X. PROD. X: 


The Times of the Motions along ſeveral Inclina- 
tions of Planes whoſe Elevations are equal. 
are unto one another as the Lengths of thoſe 
Planes, whether the Motions be made from 


Reſt. or there hath proceeded a Motion trom 
the ſaine height. 


|; the Motions be'made along ABC, andalong ABD, unil 
F they come to the Horizon DC, in ſuch fort as that the Motion 
| along AB precedeth the Motions along BD and BC. I ſay, 
/mat the Time of the Motion along B D, is to the Time along BC, as 

| the 


: Draw F'$ perpendicular tothe 
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the Length BD is toB C. Let A F be drawn parallel to the Ho-. 


rizon, to which continue out D B, meetingitinF; and let FEbe 
a Mean-proportional between D F and FB; and draw E O parallel 
to DC, and A O ſhall be a Mean-proportional between C A and 


A F 


" A 


AB: But if we ſuppoſe the Time 
along A B, tobe 8 AB, the Tame a- 
long FB ſhall be s FB. And the 


Time along all AC, ſhall be as the 


Mean-proportional AO; and along 
all FD ſhall be FE: Wherefore the 
Time along the remainder B C ſhall 
be BO; and along the remainder 
B D ſhall be BE. But 5s BE 55 to 
BO, ſos BD to BC : Therefore 


the Times along BD and BC, after the Deſcent along AB and 
FB, or which 1 the ſame : along the Common part AB, ſball be. to 
one another as the Lengths BD and B C : But that the Time along 
BD , 5s to the Time along BC, out of Reſt inB, as the Length 

BD wBC, hath already been demonſtrated. Therefore the Times 
of the Motions along different Flanes whoſe Elevations are equal, are 
to one another as the Lengths of the ſaid Planes , whether the Motion 


be made along the ſame ont of Reſt, or whether another Motion of 


the ſame Altitude do precede thoſe Motions : Which was to be de- 


monſtrated. 


THEOR. XI. PROP. XI. 


If a Plane, along which a Motion is made out of 


Reſt , be divided at pleaſure, the Time of 
the Motion along. the firſt part, is to the Time 
of the Motion along the ſecond ,* as the ſaid 
firſt part 1s to the excefſe whereby the ſame 
part ſhall be exceeded by the Mean-Propor- 
tional between the whole Plane and the ſame 


z " 


firſt part. 


18 ET the Motion be along the whole Plane AB, ex quiete in A, 


_ which let be divided at pleaſureinC; andlet AF be a Mean © 


proportional between the whole B A and the firſt part A C; 
C F ſhall be the exceſſe of the Mean proportional F A above the part 
AC. I ſay the Time of the Motion along AC 3s to the Time of the 
following Motion along CB, as AC toCF. Which 5s manifeſt ; 


For © 


Dial. 3, -_ of Mort EO'N, 1: 
For the Time along AC 3s to the Time along all 
AB, 4s AC to the Mean-proportional A F\: There-\ |., þ 4 

re ». by Diviſion, the Time along AC, ſhall beto. \ |: 
the Time dlong the remainder C.B.as AC roCF: | | \\ 
If therefore the Time along A C. be ſuppoſed: ta be 
the ſaig\ AQ , the Time along CB ſball beCF: | 
Which mw as.the Propoſition. kn 

But if. the Motion be not made alang the continu- 'R 

ate Plane ACB, but by the inflecied Plane ACD 
until it come to the Horizon BD , to which from F a Parallel * 
drawn F E. It ſball in like manner be 
demonſtrated. , that the Time along 
AC 5.to the Time along the reflected 
Plane CD, 4 AC #5 to CE. For 
the Time/atong AC 3s to the Time. a- 
longCB,,as ACitaCF : But the 
Time gdlong CB, after AC hathbeen _ 
demonſirated\to be to the Time along _ 
CD, after the ſaid Deſcent. along 
AC, 5 CB # to CD, that 3s, as \ HQ, 
CFto CE : Therefore, ex zquali, the 1:me along AC ſhallbe td 
the Time aloww C D, asthe Line AC to CE. | 


& 


THEOR. X11, PROP. XII. 


It the Perpendicularand Plane Inclined at plea- 
ſure., be cut: between the ſame Horrzontal 
[ines , and Mean-Proportionals between 
them and the parts of them contained betwixt 
the common »Section and upper Horrzontal 
Line be given; the Time of the Motion a- 
long the Perpendicular ſhall have the ſame 
proportion to the I ime of the Motion along 
theupper part of the Perpendicular, and af- 
terwards along the lower part of the interſe- 

 RedPlane, as the Length of the whole Per- 
pendicular hath to the Line compounded of 
the Mean-Proportional givenupon the Per- 
pendicular, and of the exceſſe by which the 
whole Plane exceeds its Mean-P roporttonal. 


Let 
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er ; between which let the Perpendicular AC, and inclined 
Plane DF, becutinB; and let AR be a Mean-Proportional 
between the whole Perpendicular C A , and the upper part A B; end 
let F S be a Mean-proportional between the whole [nclined Plane DF, 
end the upper part BF. I ſay, that the Time of the Fall along the 
whole Perpendicular A C hath the ſame proportion to the Time along 
its upper part AB, with the lower of the Plane, that 15, withB D, 
as AC hath to the Mean-proporti- 

onal of the Perpendicular , that us 
ARs, with SD, which 3s the ex- 

| ceſſe of the whole Plane D F abowe 
its Mean-proportienal F'S. Let a 


. BY Line be drawn from R toS, which 
PL ſhall be parallel to the two. Horizon- 

3 ws tal Lines. And becauſe the Time of 
_ Gd the Fall along.-all AC , s to the 


 Timealong the part AB, «a CA% 
to the Mean-proportional AR, if we ſuppoſe 'A C to be'the Time of 
the Fall along AC, AR ſball be the Time of the Fall along AB; 
and R C that along the remaiuder BC. For if the Time along AC 
be ſuppoſed , as was done, tobe AC it ſelf the Time along FD ſhall 
beFD; andin like manner D S may be concluded to be the Time a- 
long BD , after FB, or after AB. The Time therefore along the 
wrhol: AC, 5s AR, withRC; And the Time along the inflected 
Plane ABD, ſhall be AR, with SD: Whichwas to be proved. 
The ſame happeneth , if inſtead of the Perpendicular , another 
Plane were taken, as ſuppoſe NO; and the Demonration is the 


ſame. | 
PROBL I. PROP. X111. 


A Perpendicular being given, to Infle&t a Plane 

| unto.it , along which , when it hath the ſame 

Elevation with the faid Perpendicular, it may 

make a Motion atter its Fall along the Per- 

pendicular 1n the ſame Time , as along the 
ſame Perpendicular ex qricic. | 


| let the part BC be equal; and draw the Horizontal Lines 
CEand AG. It js required from B to inflet a Plane reach- 
ing to the Horizon CF, along which a Motion, after the Fall out 


| in” T the Horizontal Lines be A F the upper \, and CDthe low... 


a Cao oc an tee A. wn wer. - Co 6 3 1 


; ET the Perpendiculargivenbe AB, to which extended to C, 


8f---1 


| _ 


wy x4.,o = 
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of As ſhall be made in the ſame Tike,as along A'B from Reſt Fin A;. Let 
C D be equal to C B,and drawing B Det 5 E be applied equal to both 

B D and D C. \f ſay BE is the Plane Os Continue out FE, B to 
meet the Horizomal Line AGCinG; | 


and let G F. be a Mean- - Proportional be. & 


tween the ſaid EG and GB. FE F ſhall c 
be to FB, s EG isto GF; and the 


Square EF ſhall be to the SquareF B, as © 

bo Snare E G 55 to the Square 3 ©-< | 
that is as the Line EGto GB: But \= 

E G 3s double to GB : Therefore the 

Square of E F 5 double to the Square of F B: But alſo the Square of 
D B 5s double to the Square of BC : Therefore, as the Line EF 3s to 
FB, ſo * D BtroBC : And-by Compoſition and Pernmtation, as EB is 
tothe two D Band BC, ſo 5s b FioBC: But BE equalto the two 
DBandBC : Therefors BF 75equal tothe ſaid B C, or B A. If there- 
fore AB be underſtoodto be the Time of the Fall along AB, GB ſball 
be the Time along G B,and G F the Time along the whole G E: There- 
fore B F ſball be the. Time along the remainder BE, Ll the F 5. apa 
G, or from A, which was the ' io ings 


PROBL. HP R OP. XIV. 


A Perpendicular and a Plane inclined to it being 


given, to finda patt in the upper TI rig 
\ wiſe which ſhall:be.paſt ex: quicte nia. Ti 
equal to that in which the: mclined\Rane is 


. paſl after the Fall along the f < part found in the 
Perpendicular. [xd 6 


Ci 


Et the Perpeydicular beD Baud the Plane inclidtedgo it AC.It is 
3-4 iu the Perpendicilar A Dto find a part which ſhall be 
f cx quiete in a Time ei ual to that in art the Plane A C 5s 

paſt after the Fall along the ſaid þ, art. Draw the Horgzontal Line C B; 
and as B A moretwiteAC 35 to J\ C, ſoltE AbetoAR; And from 
R let fall the Perpendicular RX into. DB. T ſay X 5 the point requt- 
red. Andbecauſe as B A mote twice A C #toAC, ſois CA toAE, 
by Diviſion it ſhall be that as B'A more. A.C is to A C,fois.CEtoE A: 


And becauſe s BAutoAC, ſoisE Ato AR, þ jppofrien it ſhall 
'v \ 


ut as B A more 
ACistoAC,foirCEtF A: Therefore, 5CEistoE A, fois ER, 


be that 5 B Amore ACis to AC, fois ERto 


!toR A, and both the Antecedents to both the Conſequents, that is,CR 
{ | fo 


"I 
AY 
L 


£E— 'B 
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toR E: Therefore CR, RE, and R A are Proportionals. Farther- 
more, becauſe a BAistoAC, ſoE Ais ſuppoſed to be to AR, and, 


»| 


—— 


| 


d 


BC is paſſed 


| 


in regard of the likeneſſe of the Triangles, . 
4 BAisto AC, fois XAto AR: There- 
fore, sE Aisto AR, fo is XA to AR: 
Therefore E A and X A are equal. Now if 
we underſtand the Time along R A to be 4 _ 
R A, the Time along RC ſball be RE, the 
| Mean-Proportional between CR and R At 
And A E ſhall be the Time along AC after 
R AorafterX A: But the I ime along X A 
is X A, ſolong 5RA ts the Tive clong R 
A: But it bath been proved that X A and 


 AExreequal Therefore the Propoſition is proved. 


PROBL. Il. PROP. XV. 


A Perpendicular and a Plane inflected to it being 
given, to find a part in the Perpendicular ex- 
tended downwards which ſhall be paſſed in the 
ſame Time as the infletted Plane after the Fall 
along the given Perpendicular. _ 

I. Et the Perpendicular be A B, and the Plane Iuflecied toit BC. It 

is required in the Perpendicular extended dowuwards to find a 

part which fromthe Fall out of A ſhall be paſt m the ſame Time as 

from the ſame Fall ont of A. Draw the Horizontal, Line 

AD, with which let C B meet extendedio D; and let DE be a Mean- 


proportional between CD ail DB; 
and let B Fbeequal toBE; and let 
AG be a third Proportional to B A and 
APF. 1jay,BGis the Space that afier 
_ the Fall A B ſpall be paſt in the Jame 
Tame, as the Plane BF, ſhall be paſt af: 
ter the ſame Fall. For if we ſuppoſe 
the Time along AB tobe as AB, the 
Time along D B ſhall bes DB : Aud 
becauſe D E. is the Mean-proportioual 
between BDandDC, the ſame DE 


ſhall be the Time along the whole D.C, and BE the Time along the Part 
* From or after -. Remainder B C ex quiete, in D, or *excalu AB: And it mayin 
the Fall AB. Hike manner be proved, that BF is the Tune along B G, after the ſame 
Fall: But BF is equal to BE : Which was the.Propoſition to be proved. 


THEOR. 
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THEOR. XII. PROP. XVI. 


If the parts of an in-lined Plane and Perpendicu- 
lar, the Times of whoſe Motions ex quiete are 
equal, be joyned together at the ſame point, a 
Moveable coming out of any ſublimer Height 
ſhall ſooner paſſe the ſaid part of the inclined 
Plane, than that part of the Perpendicular. 


Et the Perpendicular be E, B, and the Inclined Plane CF, joyned 
| hy the ſame Point F,, the Times of whoſe Motions from off Reſt in 

E arc equal, and in the Perpendicular continued ont, let a ſublime 
point A be taken at pleaſure, out of which the Moveables may be let 
fall. I ſay, that the Inclined PlaneE C ſhall be paſſed in a leſſe Time 
than the Perpendicular EB, after the Fall AE. Draw a LiffefromC 
to B, and having drawn the Horizontal Line A D continue ont CE till 
it meet the ſamein DD; and let D F be a Mean-Proportional between 


LN D 


CDardDE; and lit AG be a 
Mean-Proportional between B A and 
AE; anddrawF GandD G. And 
becauſe the Time of the Motion along 
EC andE B out of Reſt in E are 
equal, the Angle C ſhall be a Right 
Angle, by the ſecond Corollary of the 
Sixth Propoſition , and A is a Right 
Angle, and the Vertical Angles 


at E are equal : Therefore the Tri- 


angles AEDand CE B are equian- 
gled, and the Sides about equal An- 
gles are Proportionals : Therefore as 
DE is to EC, ſois DE to E A. 
Therefore the ReGlangle BE A is 
equal to the RelangleCED : And 


becauſe the ReGangle CDE ex- 


F, 


a 


—_—__s 


W4 


Þ 


ceedeth the Rectangle C E D, by the Square ED, and the ReQangle 
Þ AE doth exceed the Rectangle B E A, by the Square E A : The 
. exceſſe of the ReSiangle CD E above the ReSangle BAE, thatis of 
the Square F D abovethe Square A G ſhall be the ſame as the exceſſe 
of the Square DE above the Square AE; which exceſs is the 
>quare D A : Therefore the Square F D is equal to the two Squares 


GA and A D,to which the Square GD is alſo equal: Therefore the 
& ? | 


Line 
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LineD F is equal to DG, and the Angle DGF 5s equalto the An- 
gle D F G, and the Angle EGF »s leſſe than the Angle E F G, and 
the oppoſite Side E. F leſſe than the Side E G. Now if we ſuppoſe 
the Time of the Fall along AEtobeas AE, the Time by D E ſhall | 
be «DE; and AG being a Mean-Proportional between B Aand AF, ; 
A G ſhall be the Time along the whole AB, and the part E G ſhall be | 

the Time along the Part EB ex quiete in A. And it may inlike man- 

ner be proved that E, F is the Time along E C after the Deſcent DE, or 

after the Fall A E : But E F is proved tobe leſſer than E G : Therefore 


the Propoſrtion 75 pro wed. 
| COROLLARY. 


By this and the precedent it appears, that the Space that is pa(- 
{cd along the Perpendicular after the Fall from above in the 
ſame Time in which the Inclined Plane 1s paſt, is lefle .than 
that which is paſt in the ſame Time asin the Inclined, no fall 
from above preceding, yet greater than the ſaid Inclined 
Plane. 


| IRE ESENENIND © 


Ww. > & ww 


[3 0r it having been proved, but now, that of the Moveables coming 
from the ſublime Term A the Time of the Conwverſron along EC 75 
ſhorter than the Time of the Progreſſuon along EB It 3s manifeſt that 
the Space that 3s paſt along EB in a Time equal tothe Time along E C 
15 leſs than the whole Space EB. And that the fame Space along the 
Perpendicular js greater than E C is mani- 

fefted by reaſſuming the Figure of the pre- 

A 2 cedent Propoſition, in which the part of the 
Fas Perpendicular B G hath been demonſtrated 

to be paſſed in the ſame Time «5 B C after 

the Fall AB: Butthat B Gs greater than 
LA BC 5 thus collecied. Becanſe BE and4F B 
are equal, and B A leſſer than BD, F B 
« hath greater proportion to B A, than F. B 
| | hath to BD: And, by Compoſition, F A 
hath greater proportion to AB, than ED 
G to Db: butts FA #8t0 AB, os GE 
toF B, ( for AF the Mean-Proportional 

3 betweenBAand AG: ) And inlike man- 
ver, 5: EDisto BD, fo isC EtoEB: Therefore G B bath greater 
proportion to BF, than CB bath to BE: Therefore GB is greater 
than B C. 


hm 
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DE And becauſe, 5 BD istoDF, ſo is 


1 
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PROBL. IV. PROP. XV11. 


A *Perpendicular aftd Plane Infleted to it being 
given, to aſſign a part in the given Plane, in 
which after the Fall along the Perpendicular 
the Motion may be madeina Time equal tor 
that in which the Moveable ex qrrete paſſeth 
the Perpendicular given. 


Et the Perpendicular b: A B, and a Plane IfleSled toitBE: It 5s LL 
| rakes m BE to aſſign a Space along which the Moveable af= F 
ter the Fall along A B may move in a Time eq ual to that in which "2 
the ſaid Perpendicular A B 3s paſſed ex quiete. fo the Line AD be 
parallel to the Horizon, with which let the Plane prolonged meet in D ; 
and ſnppoſe F B equal to BA and as BD 
1 toDF, folet FD beto DE. TIfſay, that 
the Time along BE after the Fall along AB 
equalleth the Time along AB, ont of Reſt 
in A. Forif we ſnppoſe A B to be the Time 
along AB, DB ſball be the Time along 


FD to DE, DF ſhall be the Time along 
the whole Plane D E, and BF along the 
part B E out of D : But the Time along 
BE after D B, #5 the ſame as after AB: Therefore Fa Time lon B E 
after A B ſhall be BF, that is, equal to the Timtex quiete Tr A 
Il hich was the P ropoſition. 


PROBL. Vo © C39; XVill. 


Any Space in the Perpendicular being given "Ra 
the a aſſigned beginning of Motion: that 1s 
paſſed in a Time given, and any other lefler 
Time being alſo given.to find another Space in 
the ſaid Perpendicular that may be paſſed mn 

the given lefſer I me. 
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Et the Perpendicular be A D, in which let the Space aſſigned be 

: A B, whoſe Time from the beginning Aletbe AB: and let the 
Horizon be CBE, and let a Time be given leſs than A B, to 

which let B C be noted equal in the Horizon: It #s required in the 
ſaid Perpendicular to find a Space equal to the ſame AB that ſhall be 
L paſſed inthe Time BC. Draw a Line from Ato 


N C. And becauſe B C 35 leſſe than B A, the Angle 
XS. 
FT 4 


- B A C ſball be leſſe than the Angle BC A. Let 

M C AE be made equal toit, and the Line A F. meet 

with the Horizon in the Point E, to which ſup- 
poſe E D a Perpendicular, cutting the Perpend:- 

cular in D, andlet DF be cut equalto BA. I 
| ſay, that the ſaid F D 4s a part of the Perpendi- 

cular along which the Lation from the beginning 


D of Motion in A,the Time BC given will be ſpent. 
| For if in the Right-angled Iriangle AED, 4 

Perpendicular to the oppoſite Side A D,be drawn 

EB, AE ſball be a Mean-Proportional betwixt 
DAaud AB, andBE a Mean-Proportional betwixt DB and B A, 
or betwixt F Aand AB (forF Awequalto DB. ) Audin regard 
A B hath been ſuppoſed to bethe Time along A B, AE, or EC ſhall be 
the Time along the whole AD, and EB the Time along AF : There- 
fore the part BC ſhall be the Time along the part FD : Which was 


intended. 


-PROBL. VI BROP. MC 


Any Space in the Perpendicular paſſed from the 
beginning of the Motion being given, and the 
Time of the Fall being aſſigned, to find the 
Time in which another Space. equal to the gi- 
ven one, and taken 1n any part of the ſaid Per- 
pendicular, ſhall be afterwards paſt by the 
ſame Moveable. 


lf the Perpendicular AB let A C be any Space taken from the be- 
| ginning of the Motion in A, to which let D B be another equal Space 
taken any where at pleaſure, and let the Time of the Motion along 

AC begiven, andlet it be AC. It is required to find the Time of the 

| | lotion 
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Motion aloug. D'B aftes the Fall from A. About he whole, ARde> 
ſcribe a Semicirdle'A E B,and from A lr. 
C let fall' CE, a Perpendicular to A 31 Pin 
Bund draw a Line from A to E; la 
which ſhall be greater than EC. = | 
Let E. F be cut equal} toE C: Ifay, 
that the remainder F A % the Time 
of the Motion aleng D B. For be- 
cauſe A Bis a Mean-proportional be- 
twixt BA andgndAC, and AC 
1s the Time of the Fall along AC; 

E ſhall be the Time along the 
Whole AB. And becauſe CE 55 a 
Mean-proportional betwixt D A and 
AC, ( fir DA isequal roBC) 
CE, that s EF ſball bethe Time B 
along AD: Therefore the Remainder AF ſhall be the Tims —_ the 
Remainder B B : Which js the Propoſition. 


COROLLARY. 


Hence 1s gathercd, that if the Time of any Space ex 4viete be 
as the {aid Space, the Time thereof after another Space is ad- 
ded ſhall be the exceſſe of the Mean-proportional betwixt 
the Addition and Space taken together, and the ſaid Space 
above the Mean-proportional betwixt the firſt Space yo the 
Addition. 


Af for example, it being ſuppoſed that the Time glong C 
wut of Reſt in A,be AB; A S being another Space | 
aa x The Time along A B cher S A ſhall be the exceſſe of + A 
the Mean-proportional betwixt SB and B A abowe the 
Meqgn-proportzonel betwixt B A end A S. F B 


PROBL VI. PROF, AD. 


Any Space anda part therein after the begining 


of the Motion oY given, to find another 


part towards the end that ſhall be paſt in the 
ſame Time as the firſt part given. 


- the Space be C B, and let the part in it given after the begin- 

ng of the Motion in C be CD. It required to find angther 
_ towards the end B, which Joall be paſt in the ſame Time as 
the 
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the given part C D. Take a Mean:proportional betwixt B C and CD, 
to which ſuppoſe B A equal; andlet CE be athird proportional be. 
C tweenBCand CA. I ſay, that EB x the Space that after 
the Fall out of C ſhall be pa$t in the ſame Time as the ſaid 
ID CD#s paſſed. For if we ſuppoſe the Time along CB 
tobeasCB; BAC that is the Mean-proportional betwixt 
| BC and CD ) ſball be the Time along CD. And becauſe 
1E C A 35s the Mean proportional betwixt BC and CE,C A 
| | ſhall be the Time along CE: But the whole BC is the 


Time along the Whole C B : Therefore the part B A ſhall be 
A the Timealong the part E B, after the Fall out of C : But 
the ſaid B A was the Time along CD: Therefore CD and 
E B ſhall b® paſt in equal Times out of Reſt in C: Which 


was to be done. 


WH 


THEOR. XIV. PROD. XXI, 


It along the Perpendicular a Fall be made ex quie- 
te, in which from the begining of the Motion 
a part is taken at pleaſure, paſſed in any Time, 
after which an Inflex Motion followeth- along 
any Plane however Inclined, the Space which 
along that Plane 1s paſſed in a Time equal to 
the Time of the Fall already made along the 
Perpendicular ſhall be to the Space then paſ- 
ſed along the Perpendicular more than double, 
and lefſe than triple. 


from the begining A let a F all be made, of which lt a part A C 
be taken at pleaſure; then out of C let any Plane G beinclined at 
pleaſure : along which after the Fall along A C let the Motion be con- 
tinued. I ſay, the Space paſſed by that Motion along C G in a Time 
equall to the. Time of the Fall along A C, is more than double, and leſs 
than triple that ſame Space A C. For ſuppoſe CFequal to AC, and 
extending out the Plane G C as far as the HorizoninE, and s CE 
isto EF, folet FE be to EG. If therefore we ſuppoſe. the Time of 
| | the 


Bru the Horizon AE let fall a Perpendicular A B, along which 


_— 


— , 
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the Fall along A C tobe as the Line AC; CE" ſball be the Tinie along 
F C, and C-For C A the Time of the Motion along C G. Therefore 
it is to be proved that the | DR RIGID 
Space C G #5 more than Ab EL 
double, and leſſe than ' 
triple the faid C A. For 

in regard that as CE 

toEF,s ſos FE toEG; 

therefore alſo ſo 5 CFto F 
F G. But EC 5: leſſe 
than E F: Therefore C F 
ſhall be leſſe than F G,and: 6 
G C more than double to 


— 


FCor AC. And moreover, in regard that 'F E 3s leſſe than dowble ts 


EC, ( for EC 5s greater than CA or CF ) GF ſball alſo be leſſe 
than double toF C, and GC leſſe than tripletoC F or C A: Which 
was to be demonſtrated. | F194 15 4, OLITD 

And the ſame my be more generally proounded : | for thi 


. 


hepneth in the Perpendicular and Inclined Plane; boldeth: 


after the Motion 2 Plane ſomewbat inclined it. be infleled 


*which 


uo alſo if 


4 More 


. © > dS 5 +» SALE -.#S * $4 2 | | 
incleging Plane, as is ſeen in the ther; Figure, ; And the Demonſtration 
3s the ſan. - | | F , LE23L a, LEE EFLRT © SES | wy 
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 PROBL, VII, PROP, XXl. , 


Two.unequall Times being given,..and> 4 S$þ; 


: that 18 Paſt 'ex quiere along the'Perpe M144 


in the ſhorteſt of thoſe piven Times, td infle& 
a Plane from the higheRt point of the:Nerpen- 
dicular unto the Horizon, :aleng -which' the 
Moveable may deſcend in a Time equal to the 

longeſt of thoſe Times given. © 
[4 the unequal Times be A the greater, and B the leſſer ; and let 
the Spacethat is paſt ex quiete along the Perpendicular inthe 


Time B, be C D. lt is required from the Term C to infle&t [or 


_ —_— _— 
m_— ”- 


b:-nd a Plane untill it reach the Horizon that may be paſſed in the 
"AA Time 
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Time A. As Bisto A. ; ſolet C D be to another Line, to which let CX 
be equal that deſcendeth from C unto the Horizon: It is manifeſt that 
the Plane C X 5s that along which the Moveable deſcendeth in the Gi- 
ven Time A. For it hath been demonſtrated, that the Time along the 
* Or Perpendi- inclined Plane bath the ſame proportion to the Time along its * = 6 
cular, tion, as the Length of the Plane bath to the Length of its Elevation, 
The "Tiwe, therefore, along C X 35 to the Time along CD,a CX #to 
C D.that 3s, as the Time Azs to the Time B : But the Time B 3s that 
in which the P erpendicular is paſt ex quiere : Ther vree the Tame A 
 thatiy which the Plane CX #5 paſſed. 


PROBL. IX. PROP. XXL 


A Space paſt ex quiete along the Perpendicular | in 
any Time being given, to inflecta Plane from 
the loweſt term of that Space, along which, 
afterthe Fall along the 'Perpendicular,a Space 

_ equalto any+Space given may be paſſed inthe 
fake Time which neverthelefſe 1s more than 
dovible; and lefſe than tr iple the Space palſed 


___ the Per FFINANINET 


Lin the Perpendicular AS, in the Time A C, let the Space 
s FY;; be Þ aſt {t ex quiete mA; to which let | R be more than 
lowble, mY leffei than triple. It is required from the Terme C 
to in fled g Plane, alons which. a Moveable after the Fall along AC 
ntay in the amy Time AC paſſe a Space equal tothe ſaid IR. Let 
R N, art{N Mberqualto AC: And look what proportion the part 
I'M þatb1MN, the ſ, ame ſhall the Line AC hawe to another, equal 


to which draw CEfromC to 
TLDS the Horizon A®, which con>+ 

a6 - — Ttinue out towards O, and take 
| er CF,FG, and G O, equalzo 


. the ſaid R N, NM, aud MI. 
Ijay, that the Time along the 
inflecied Plane C O, after the 
Fall AC, is equal to the Time 


waa 
% ww. 


EE A C out of Keftin A. For in 
regard that 5 OG istoGF, 
- [aus Cto CE by Compoſuzon it ſhall be that 5 OF is toF Gor F C, 


fois F EtoEC; andas one of the Antecedents is to one of the Con- 

Mags ſo arealltoall; that is, the whole OE 5s 6EFa5FE to 
: Therefore OE, EF, and E C are Continual Proportionals: 

And 
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And ſince it was ſuppoſed that the Timealong AC is as AC, CE. ſhall 
be the Time along EC; and EF the Time along the whole EO; and 
the part C Fthat along the part C O : But CF 55 equalto theſaid C A: 
Therefore that is done which was required : For tbe Time C, A is the 
Time of the Fall along A C exquietein A; and C F ( which js equal 
tCA) i the Tine along C O, after the Deſcent along E C, or after 
the Fall along A C: Which was the Propoſition. 

And here it is to be noted, that the ſame may happen if the preceding 
Motion be not made along the Perpendicular,but along an Inclined Plane: 
As inthe following Figure, in which let the preceding Lation be made 
along the inclined Plane AS beneath the Horizon AE : And the Demon- 
ftration is the very ſame. 


SCHOLIUM. 


If one obſerve well, it ſhall be manifeſt, that the leſle the given 
Line I R wanteth of being triple to the ſaid A C, the nearer 
ſhall the InfleQed Plane, along which the ſecond Motion is 
to be made, which ſuppoſe to be C O, :come to the Perpen- 
dicular, along which in a Time equal to A C a Space ſhall 
be paſſed triple to A C. ts 


F- Or incaſel R were very near the triple of AC, I M ſbould be well- 
near equal to MN: And if, as I M 5s to M Nby ConftruStion, ſo 
AC + to CE, thenit evident that the ſaid CE will be found but 
little bigger than C A, and, which followeth of conſequence, the point E 
ſhall be found very near the point A, and C O to containe a very acute 
Angle with C S, and 
almoſt to concur both in 
one Line. And onthe __ 
contrary, if the ſaid | R 
were but a very little 
more than double the 
faid AC, I M ſhould 
be a very ſhort Line. 
Hence it may bappen 
alſo that A C may come 
to be very ſhort in reſpe6t of CE which ſball be wery long, and ſpall ap- 
proach wery near the Horizontal Parallel drawn fromC. And from 
bence we may colle&, that if in the preſent Figure after the Deſcent along 
the inclined Plane A C, a Reflexion be made along the Horizontal Line, 


+ N_ Pu 


as v. gr. CT, the Space along which the Moveable afterwards moved 


in a Tune equal to the Time of the Deſcent along A C would be exafily 


double tothe Space AC. Andit appears that the like Diſconrſe may be Zi 


bere applicd : For it js apparent by what hath been ſaid that ſince OE 


4 2 | Js 


- <Fx7 


180 


GALILEUS his DIALOGUES 


istoEF, «F EistoE C, that F C determineth the Time along C © : 
And if 4 | of the Horizontal Line T C double to C A bedivided in 
two equa | 

finitum, whilſt it ſeeks to mect with the prolonged Line AE: Andthe 
proportion of the Infinite Line TX to tbe Infinite Line V X, ſball be 
to other than the proportion of the Infinite Line V X to the Injunite 


parts in V, the extenſion towards X ſball be prolonged in in- 


LineX C. | 
We may conclude the ſelf- ſame thing another way by reaſſuming the 


ſame Reaſoning that we nſed in the Demonſtration of the firſt Propoſe- 


tion. For reſuming the Triangle A B C, repreſenting to us by its P a- 
rallels to the Baſe BC the Degrees of Velocity continnally encreaſed ac. 
cording to the encreaſes of the Time ; from which, ſince they are infi- 
nite, like as the Points are infinite in the Line AQ, and the Inſtants 
in any Time, ſball reſult the Superfscies of that ſame Triangle, if we 
underſtand the Motion to continue for ſuch another Time, but no far- 
ther with an Accelerate, but with an Equabl: Motion, according to the 
greateſt degree of Velocity acquired, which degree is repreſented 
by the LineB C. Of ſuch degrees ſhall be made up an Aggregate like to 
', a Parallclogram ADBC, which is the double of 
D-——4* the Triangle ABC. IWherefore the Space. which 
Fan, witn degrees like to thoſe ſball be paſſed in the ſame 
{—— Time, ſhall be double to the Space paſt with the de- 
"SR grees of Velocity repreſented by the Triangle ABC : 


I But along the Horizontal Plane the Motion is Equa- 
—— 4 ble, for that there 1s no cauſe of Acceleration, or Re- 
"Hy rr rmrrnr nes ; 


tardation : Therefore it may be concluded that the 
Space CD, paſſed in a'Time ,equall to the Time AC 35 double tothe 
Space AC: For this Motion 1s made ex quiete Accelerate accordin 

to the Parallels of the Triangle ; and that according to the Parallels 


of the Parallelogram, which, becauſe they are infinite, are double to 
the infinite Parallels of the Triangle. 


Moreover it may farther be obſerved, that what ever degree of 


ſwifineſs 15 to be found in the Moveable, is indelibly impreſſed upon it 


of its own nature, all external cauſes of Acceleration or Ketardation 
being removed ; which hapneth only in Horizontal Planes : for in de- 
clining Planes there 3s cauſe of greater Acceleration, and in the rifing 
Planes of greater Retardation. From whence in like manner it fol- 
lowetb that the Motion along the Horizontal Plane 3s alſo Perpetral : 
for if it be Equable, it can neither be weakned nor retarded, nor much 
leſſe deftrozed. F arthermore, the degree of Celerity acquired by the 
Moweable in a Natural Deſcent, being of its own Nature Indelible and 
Perpetual, #t is worthy conſideration, that if after the Deſcent along a 
declining Plane a Reflexion be made along another Plane that is -riſing, 
in this latter there 3s cauſe of Retardation, for in theſe hind of Planes 
the 


tend jninfimtum. And 
ſuch a Velocity would 
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the ſaid Moveable doth naturally deſcend  whereupoiithera reſults 4 
mixture of certain contrary Affecizons, 0 wit, that degree of Celerity 
acquired in the precedent Deſcent which wonld of it ſelf carry the Mowe- 
able uniformly in iwfinirum, aud of Natural Propenſion to the Motion of 
Deſcent according to that ſame proportion of Acceleration wherewth it 
alwaies moveth. $o that it will be but reaſonable, if, enquiring what 
accidents happen when the Moveable after the Deſcent aleng any incli- 
ned Plane 1s Kefleed along ſome riſing Plane, we take that greateſt dc- 
gree acquired in the Deſcent to keep it ſelf perpetually the ſame in the 
Aſcending Plane \, But that there 7s ſuperadded to it an the Aſcent the 
Natural Inclination downwards, that is the Motion from Re ſt Accelerate 


according to the received proportion : And leſt this ſbould, perchance,be 


ſomewhat intricate to be underſtood, it ſhall be more clearly explained by a 


Scheme. 

Let the Deſcent therefore be ſuppoſed to be made along the Declining 
Plane AB, from which let the Reflex Motion be continued along another 
Kifing PlaneB C: And in the firſt place let the Planes be equal, and 
elevated at equal Angles to the Horizon G H. Now it is manifeſt, that 
the Moveableex quiete in A deſcending along A.B acquireth degrees of 
Velocity according to the increaſe of its Time, and that the degree in B 
is the greateſt of thoſe acquired and by Nature immutably impreſſed, I 
mean the Canſes of new Acceleration or Retardation being removed : 
of Acceleration, 1 ſay, if it ſhould paſſe any farther along the extended 
Plane; and of Retardation, whilſt the Refledion is making along the 
AcclivityB C : But along the Horizontal Plane GH the Equable Mo- 
tion according to the de- | 
gree'of Velocity acquired — 
from A untoB would ex- 


that be which in a Time 
equal to the Time of the ” 

Deſcent along A B would paſſe a Space in double the Horizon to the ſaid 
A B. Now het ws ſuppoſe the ſame Moweable to be Equably moved with 
the ſame degree of Swiftneſſe along the Plane B C, in ſuch ſort that alſo 
in this Time equal tothe Time of the Deſcent along A B a Space may be 
paſſed along B C extended double to the ſaid AB. And let us under- 
ſtand that as ſoon as it beginneth to aſcend there naturally befalleth the 
fame that hapneth to it from A along the Plane AB, to wit, a certain 
Deſcent ex quiete according to thoſe degrees of Acceleration, by wertne 
of which, as it befalleth in A B, it may deſcend as much in the ſame 
Trme along the Reflected Plane as it doth along A B: It 5s manifeſt, that 
by this ſame Mixture of” the Equable Motion of Aſcent, and the Acce- 
lerate of Deſcent the Moveable may be carried up tothe Term C along 
the Plane B C according to thoſe degrees of Velocity, which ſhall be 
equal. 


3 
- 2 ; 
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equal. And that two points at pleaſure D and E being taken, equally 
remote from the Angle B, the Tranſition along D B is made in a Time 
equal to the Time of the Refle&ion along B F,, we may cole from hence- 
Draw DF, which ſhall be Parallelto BC; for it is manifeſt that the 
Deſcent along A D 5s reflecied along DF : And if after D the Move- 
able paſſe along the Horizontal Plane D E., the Impetus inF ſhall be 
the ſame as the Impetus in D on it will aſcend from E to C : 
And therefore the degree of Velocity in D equal to the degreein F. 
From theſe things, therefore, we may rationally affirm, that, if a de- 
ſcent be made along any inclined Plane, after which a Refle4ion may 
follow along an elevated Plane, the Moveable may by the conceived 
Impetus aſcend untill it attain the ſame height, or Elevation from the 
Horizon. As if a Deſcent be made along A B, the Moweable would 


paſſe along the RefleSed- Plane B C, untill it arrive at the Horizon | 


ACD; and that not enly when the Inclinations of the Planes are 


equal, but alſo when they are unequal, as 3s thePlaneBD : For it was 


fir$ ſuppoſed, that the degrees of Velocity are equal, which are acqui- 


red upon Planes unequally inclined, ſo long as the Elevation of thoſe 


Planes above the Horizon was the ſame : But, if there being the ſame 
Inclination of the Planes E B andB D,the Deſcent along E B ſufficeth 
to drive theMoweable along the Plane BD as far asD,ſeeing this Impulſe 

1 made by the Impe- 


Rt wig —— rus of Velocity in the 

| point B; and if the 
J — Impetus be the ſame 

£ in B, whether the 


Moweable deſcend a4- 
long A B, or along E B: It is manifeſt, that the Moveable ſhall be in 


the ſame manner driven along B D, after the Deſcent along A B, and ' 


after that along E B: But it will happen that the Time of the Aſcent 
along B D ſball be longer than along B C, like as the Deſcent along 
E B is made in a longer time than along AB: But the Proportion o 

thoſe Times was before demonſtrated to be the ſame as the Lengths of 
thoſe Planes. Now it follows, that we ſeek the proportion of the Spaces 
paſt in equal Times along Planes, whoſe Inclinations are different, but 
their Elevations the ſame; that is, which are comprebended between 
the ſame Horizontal Parallels. And thjs hapneth according to the fol- 
lowing Propoſition. 
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Ther e being given between the. fine Horr VRP) 
Parallels a Perpendicular and aPlane eleva- 
ted from. its: loweſt term , the Space that a 

. Moveable after the Fall along the Perpend1- 
cular pafſeth along the Elevated Plane in a 
| Time equal tothe Time of the Fall, is greater | 

LL than that Perpendicular, but lefſe than double 


\ | the ſame. GOD oO - 
Þ:: the Perpendicular AE ; and let the Elevated Plane be E B, 
along which after the Fall along the Perpendicular. AE out of 

the Term E let a Reflexion be made tomardeB, I joy, that the'Space, 

along which the Moweable aſcendeth'in 4 Tame &4 want to'tbe Tink -of the 

Deſcent AE, 3s greater than A\E 5 bat Iefſe than dauble the ſame AE, 

Let dap yep E; aud &'E. Bisto BD, ſo let DBbe toBF. It 
ſball be proved, fliſtabat the pourt.F 5s the Teri at which theeMoweable 

With) u Kaſs Motoow wlong EB arriveth i a Time equal to the Time 

AE : 4nd then,thut EF 1s greater than E A, but eſſe than double the 

ſame.. If we ſuppoſe: the T ime. of .the Deſcent ulong AEtobea AE, 

the Time of”. the Deſcent.aloug BE, or Aſcent along 'E B ſhall be 5 the 

ſame 'LineBE : And DB being a Mean-Proportional betwixt E B 

and BF, and BE being the Time of Peſcent along the whole BE;B D 

ſhall be the Time. of the. Deſcent _—_ dE, , ant the Remaining part 

DE the Time of the 


Etween the ſame H aa Parabels —”— and H G le there 


Deſcent along the Re- — 5 

maining part F FE: But 

the Time along F E ex 

quiete in B, and the IPD 

Time of the Aſcent a- =. 
"_ E F 15 the ſame, ſince that the Degree of Velocity in E, was acqui- 


red along the Deſcent BE, or A E : Therefore the ſame TimeD E 7s 

be that in which the Moweable after the Fall out of A'ulong A 

with a Reflex Motion along E B ſball reach to the Mark F : But it bt 

been ſuppoſed that E ID is equal tothe ſaid AE: Which was firſt to be 

proved. And becauſe that as the whole E Bus tothe whole BD, ſo 3s the 

part taken away DB to the part taken away BF, therefore, as the whole 

\ EB zs to the whole BD, fo ſball the Remainder ED be toDF-: 
ButE B is oreater than B D: Therefore E Ds greater then D F,and 
I” F eſſe than double to D E or A E : Which was to be proved. 

And 
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And the ſame alſo hapneth if the precedent Motion be not made. 
along the Perpendicular, but along an Inclined Plane; andthe Demon. 
ftration is the ſame,provided that the Reflex Plane beleſſe riſing,that is, 
longer than the declining Plane. 


THEOREXVI. PROP. XXV. 


If after the Deſcent along any Inclined Plane a 
Motion follow along the Plane of the Hori- 
zon, the Time of the Deſcent along the Incli- * 
ned Plane ſhall be tothe Time of the Motion 
along any Horrzontal Line; as the double 
Length of the Inclined Plane is to the Line ta- 
ken in the Horizon. '-''— CF 

4 Ettbe Horizomel Live be CB, tbe inclined Plane A B, and after 

- the Deſcent along ARBlet a Motion follow along the Horizon, in 
which vake avy Spare B'D. i ſay, that the Lame of the Deſcent 
along-A'B to the Time ofthe Motion along B D 5. a6 the double: of AB 
LY Oh 1.0 211-4., 8 BD. ForiBiC being. ſuppaſed 

\'«« bs \ 1 ithedouble of NB; it 1s wranifeſt by 

© ..what bathzlready been demonſtra- 
ted that tht iTime of the Defeent 
Ls OW along AB is equal to the Time of 

Ds AN . » the. Motion. along B C: . But tbe 
Oo 1 20+... |Timeof the Motion along BC 3s.to 

the Tinte of the Motion along B D, as the Line C'B: is to the Line /BD: 

Therefore-the Time'\of the Motion along A B 3s the Time. along B.D, as 

the Double of AB toB D :Which was to be proved. | 
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A Perpendicular between two Horrzontal Paral- 
lel Lines, as alſo a Space greater than the ſaid 
Perpendicular, but lefſe than double the ſame, 
being given, toraiſe a Flane between the ſaid 
Parallels from the loweſt Term of the Per- 
pendicular, along which the Moveable may 
with a Reflex Motion after the Fall along the 
Perpendicular paſſe a Space equal to the Space 
eiven, andina Time equal to the Time of the 

F all along the Perpendicular. 
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Line B\Q be refleSted, equal. EX. I ty ; that MY Plane, ong BO 
3s that along which after the F "all, A R « Movealle ins Tiwerequal 
to the Tame of the Fall along AB paſſet th aſcending a Spore equal to 
the green Spa F: Suppoſe BR anaR S equel 49 th ce ſaid&E-D and 
: DF.. Aud becauſetbat as E.1;zs to I D,\ſo s DF tg EF X.3, there efore, 
A D Ca SEDEwDY. ſofelDXbe roX 2 that 5, a5 
f E D50DF, ſo ſpall DX be to XP, and EX toXD; that 55,4 
e 

? 


BO #toOR, ſo, ſballR ObetoOS: And if we ſuppoſe the Time 
along AB tobeAB, the Time along OB ſball be the ſame O B, and 
R O the Time net OS, and the Remaining Part BR the Time along 
the Remaining: Part SB, def, cending from O to B: But the Time of 
the Deſcent along SB from Ref in O, 5s equal to the Time of the 
Aſcent from B to z after the Fall AB: Therefore BO x the Plane ele- 
vated from B, along. which after the Fall along A B tbe Space BS 
equal to the given Space E F is peed in the Time BR orB _ W hich 
Was required to be done. | | 0-4 
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THEOR. XVII. PROP, XXVII. 

If a Moveable deſcend along unequal Planes, 

whoſe Elevation is the ſame, the Space thay 
ſhall be paſ1 along the lower part of the longeſt 
in a Time equal to that in which the'whole 
ſhorter Plane is paſſed, is equal to the Spare 
that is compounded of the ſaid ſhorter Plane 
and of the part to which that ſhorter Plane 
hath the fame Proportion that the longer 

| Plane hath to the Exceſſe by which the longeſt 
exceedeth the ſhorteſt. | 


Er A C be the longtr Plane, and A Btbe fborter, whoſe Eltwuation 
.AD6 the ſane; and inthe lower part of A C take the Spate 
CE, equal tothe ſaid AB; and sCA#tAE, (that #to 
the exceſſe of the Plint C A aboveAB )ſolet CEbe EF. T ſay, 
that the Space F C F that which is paſt after the Deſcent ont of A im 
Hs 4 Time equal to the Tine « 
the Deſcent along AB. For 
the whole C A, ; to the 
whole A F, as the part taken 
away CE is to the part taken 
away FE F, therefore the re- 
maining part E A ſhall be to 
OY the remaining part A F.,as the 
whole C A is to the whole AE : Therefore the three Spaces C A, 
AE, and AF are three Cominual proportionals. And if the Time 
along A B be ſuppoſed tobe as A B, the Time along AC ſhall be as 
AC, and the Time along A F ſball be as AE, and along the remain- 


ing part F C ſhall be s E C: ButE C is equal tothe ſaid A B : Theres 
fore the Propoſition is manifeſt. 


THEOR. XVII. PROP. XXV1ll. 


Et the Horizontal Line A G be Tangent to a Circle, and from the 
pornt of Conta&t let A B be the Diameter, and A E B two Chords 
 atpleaſure : We are 10 aſſign the proportion of the Time of the 
Fall aſong AB to the Time of the Deſcent along both the Chords 
AED. Lot BE be continued out till it meet the T, angent in G, and 


let 


Dial. 3; of MorionN. i: 


let the Angle B A E be ent in two equal parts, \ aud draw A F. 1 ſay; 
that the Tinte along A B is to the Time along AEB; 5 AE%S fo AEF. 
For inregard the Angle F A Bis equal to the Angle F A E; andthe An- 
gle E AG tothe Angle A B F, the whole Angle G AF ſhall be equal to 
the two Angles F A B,and ABF) 0 A onda 1 
to which alſo the Angle GFA 

is equal : Therefore the Line G F Rs Wor 1M 
i5egualto G A. And becanſe the : 
Refangle BGE 3 equal tothe 
Square of G A, it ſball likewiſe 
be equal tothe Square of GF,and 
the three Lines B G, oy F, and 
GE /ball be proportionals. Aud 
if pL ot' AF tobe the Time > 


along AE, GE ſhall be the Time | 
along GE, and GF the Time along the whole GB, and E F the Time. 


along E B, after the Deſcent out of Gor out of A,along AE: The Time, 
therefore, along A E, or along A B ſball be to the Time along A E B,as 


AE «to AEF: Which was tobe determined. | 

More. briefly thus. Let GF be cnt equal fo © A: + It is manifeſt 
that GF is the Mean-proportional between B G, and G B. The reſt as 
beforec, ir Dt + Mo FN M0 g's: 


**PROBL. XL PROP. XXIX. 


Any Horrzontal Space being given upon the 
end of which: a Perpendicular is erected , 
in which a+ part is taken equal to half of the 
Space given 1n the Horizontal a Moveable fal- 
ling from that height, and turned along the 
Horrzon, ſhall paſſe the Horrzontal Space to- 
gether with the Perpendicular in a ſhorter 
Time than anyother Space of the Perpendi- 
cular with the ſame Horrzontal Space. 


OY 


Et there be an Horizontal Space in which let any Space be given 
B C, and on B let there be a Perpendicular erefed, in which let 


B A be the half of the foreſaid B C. I ſay, that the Time in which 
a Mowcable let fall out of A paſſeth both the Spaces AB and BC is the 


ſhorteſt of all limes in which the ſaid Space BC with a part of the 
Perpendicular, whether greater or leſſer than the part A B, ſball be paſe 


led. Let a greater be taken, as inthe firſt Figure, or leſſer, as in the 


Bb 2 ſecond 
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ſecond, which let be E B, It is tobe proved that the Time in which the 
Spaces E B and BC are paſſed is longer than tbe Time it which A B 
and B C are paſſed. Let the lime along A Bbe s AB; the ſame fball 
be the Time of the Motion along the Horizontal Space BC ; becauſe - 
BC is double to A B, and the Time along both tbe Spaces A BC ſhall 
| be double of OB A. Let BO 
= be a Mean-proportional between 
þ- E BandB A. BO ſhall bethe 
- Time of the Fall along FE B. 
Againlet the Horizontal Space 
B D be double to the ſaidB E : 
I is manifeſt that the Time of it 
after the Fall EB 1s the ſame 
BO. As DiBizsto BC, or as 
E BistoB A, 'ſolet OBbeto 
B N: andin regard the Motion 
along the Horizontal Plane is Equable, and O B being the Time along 
BD efter the Fall ont of E, therefore N B ſhall be'the Time along BC 
after the F all from the ſame Altitude E. Hence it is manifeſt that O B, 
zogether with B'N is the Time aloug E B C and becauſe the double of 
B A is the Time along A BC, it remains to be proved, that OB; to- 
gether with BN is more than double B A. Now becauſe O Bis a Mean 
between E, BandB A, the proportion of EBto B A zs double the pro» 
portion of OB toBA: and, inregard that EBisto BA, ar OBis to 
B N, the proportion of OB to B N ſball alſo be doable the proportion of 
OBtoBA : But that proportion of O B to BN is compounded of the 
proportions of OB to B A, andof AB to B N : therefore the proportion 
of AB to BN is the ſame with that of OB to BA. Therefore BO, 
B A, aud B N are three continual Proportionals, and O B,together with 


BN, aregreater than double B A: Whereupon the Propoſition is mas 
nifeſt. | Si 


ry -, 


THEFOR: 


We 
NN LIITED 


THEOR. XIX., . PROP: XXX, 


If a Perpendicular be let fall from any point of the 


Horizontal Line, and out of another paint in 
the ſame Horizontal Line: a Plane be drawn 
forth untill it meet the Perpendicular, along 


which a Moveable deſcendeth in the ſhorteſt 


time unto the ſaid Perpendicular, this Plane 
ſhall be that which cutteth offa part equall to 
the diſtance of the aſſigned point from the-end 
of the Perpendicular. Ld & 


. 


Et the Perpendicular BD belet fall from : by: point B of he Ho- 
Tizontal Line AC, in which let there be any poimt C, and in the 
Perpendicular let the Diſtance BE be ſuppoſed equal+to the Di- 


fates BC, and draw CE. I ſay, that of all Planes Saba out of 


the join till they meet the Perpendicular CE that, 4 which 
in the be fo rteſt of 7 Times the Deſcent 

1s male nnto the Perpendicular. For 

let the PlanesC F as C G be inclined 

above and below, and draw 1 K a Tan- 

gent unto the Semidiameter BC of the 

deſcribed Circle in C, which ſball be 

equidifiant from the Perpendicular ; 

and unto the ſaid C Flet E Kbe Paral- 

lel cutting the Circumference of the Cir- 

cein L: It is manifeſt that the Time of 
the Deſcent along LE 3s equal to the 

Time of the Deſcent, along C E : But 

the Time slongK E is longer than along 

LE: Therefore the Time along KE is 
longer than that along CE : But the 
Timealong KE is = to the Time a- D 
long CF, they being equal, and drawn 

according to the ſame Inclination : Likewiſe ſince CG, and[E are 
equal, and inclined according ta the ſame Inclination, the Times of the 
- Motions along them ſhall be equal + But H E being ſborter than Ethe 
Time along it is alfo ſborter Hy E: Therefore the Time alſo along 
CE, ( which jsequaltothe Time along HE ) ſhall be ſtorter thanthe 
1ime along IE : The Propoſition, ther refore, is manifeſt. 


| 


THE OR. 


SER 


L 


and 


ned 


Tf a Right-Line ſhall be in any manner inclined 
- upon the Horizontal Line,the Plane produced 
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THEOR. XX. PROP. XXX1. 


from a given. point in the Horrzon untill it 
meet with the Inclined Plane, along which 
the. Deſcent is made in the ſhorteſt of all 
Times, is that which ſhall divide the Angle 
contained between the two Perpendiculars 
drawn from the given Point, the one unto the 
Horrzontal Line, the other to the Inclined 
Line, into two equal parts. —Þ 
Et CD be a Line inclined in any manner upon the Hori- 
zontal Line AB, and let any point A be given in the Hort- 


z0n, and from it let AC be drawn Perpendicular to A B, 
AE Perpendicular to C D, and let the Lane F A divide the 


Angle CAE into two equal parts. I ſay, that of all Planes incli- 


out of any point of the Line CDto the point A that. ſame pro- 
duced along FA 1s it along 
which the Deſcent is made in 
the ſhorteſt of all Times. Let 
F G be drawn Parallelto AE; | 
the alternate Angles GF A 
and F AE, ſball be equal : But 
E AF zs equal to that other 
F AG: Therefore of the Tri-_ 
angle the Sides F G an4G A 
ſhall be equal. If therefore 
abont the Center G, at the di. 


; 


For 
to A 
Au 


take 


Dem 


wuch the Horizontal, and the Inclined 


ſtance G A, aCircle.be deſeri- 
bed it ſhall paſſe by F,and ſhall 
d Lines in the points Aand F : 
the Angle GF C is aRight Angle, and likewiſe G F is equdiſtant 
E : Wheuce it 1s manifeſt that all Lines Tn. from the point 
nto the inclined Plane doextend beyond the Circumference,. and, 


A BD 


which followeth of conſequence, that the Motions along 1he ſame do 


up more Time than along F A. Which was to be demonſi rated. 
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LEMMA. 
If two Circles touch one another wichin, the innermoſt-of which 
roucheth ſome Right Line, and the exteriour one cutteth it, | 
three Lines produced from the Contact of the Circles unto 
three points of the Tangent Right-Line, tharis, to the Con- 
raft of the jnteriour Circle, and to the SeQtions of the exte- 
'riour ſhall contain equal Angles in the Conta@ of the 
Circles. 


Iz two Circles touch one another in the point A, of which let the 

Centers beB, that of the leſſer, and C that of the greater ; and let 

the interiour Circle touch any-Line F G inthe point H, and let the grea- 

ter cutt it in the points F and G, and conne the three Lines AF, AH; 

BB uandAG. I ſay, that the Angles by 

| them contained FAH and G AH are A = 

equal. Produce AH untill it meetetb ” | 

the Circumference inl, and from the  / ,/ 

| Centers draw BH and C lend throw N/A / 
| the ſaid Centers tet BC be drawn, © L - 

, whnch rontinued forth ſhall meet with MH 

: the Cortati A, and with the Circum- / * 

BB ferencerof the Circles in O and N. © 

Ry And becanſe the Angles ICN and Fo 

- , SB are equal, for as much as either =<HBg os, 

, of them is double to the Angle I A N, 

. HB the LinsBHoand CI ſball be Parallels : Aud becauſe BH drawn- 

M fromthe Center to the ContaSt is Perpendicular toF G 3C I ſhall alſo be 

f 

r 


/ 


Perpendicular to the ſame,and the Arch FI equal to. the Arch] G,and, 
which followeth of conſequence, the Angle F A 7 to the Angle L1G: 
Which was to be demonſtrated. 
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THEOR. XXI--P R OP. XXXI.. 


If two. points be taken in. the Horizon, and: any 
Line ſhould be inclined ifrom one of them to- 
wards the other, out of which a Right-Line is 
drawn unto the Inclined Line... cutting off a 
part thereof equal to that which is included 
between the points of the Horrzon, the De- 
ſcent along this laſt drawn ſhall be ſooner per-_ 
formed,than alongany other Right Lines pro- 
duced from the ſame point unto the ſaid Incli- 
ned Line. And along other Lines whichare 


on cach hand of this' by equal” Angles'aDe- 


4 A 


ſcent ſhall be made in equal Times. 


N the Horizon let there be two points A and B, and from B incline 
the Right LineB C, in which from the Term B take BD equal-to 
the ſaid B A, and draw a Line from A to D. - I ſay, that the De» 
ſcent along A ID is more ſwiftly made, then along any other whatſoever 
drawn from the point A unto the inclined Line BC. For out. of the 
points A and D unto.BA and 
B D draw. the Perpendycnlars 
AE and D E, anterſecting one 
another in,E;: and: foraſmuch as 
in the equicrural Triangle AB D 
the Angles BAD and BD A 
are equal, the. remainders. to the 
Right- Angles D AE aud EDA 
ſhall be equal. Therefore aCircle 
deſcribed about the Center E at 
the diſtance A E ſhall alſo paſſe 
byD; and the Lines BA and 
B D will touch it in the points A 
and 1D. And fince A us the end of the Perpendicular AF, the Deſcent 
along A D ſhall be ſooner performed, than along any other produced from 
the ſame lerm Aunto the Line BC beyond the Circumference of the 
Cirele : Which was firſt to be proved. 
But if in the Perpendicular AF. being prolonged any Center be taken as 
F, and atthediſtance F A theCircle AG C be deſcribed cutting the 
Tangent Line in the points G and C ; drawing AG and A C they ſhall 
make equal Angles with the middle Line A D by what hath been afore 
demon» 


£= +...) 


She Ws þ 


J-notftirated, and the Motions thorow them ſhall be performed in equal 


Times ſeeing that they terminate in A untg the Circumference of the 
Circle A G O from the higheſt. point of it A. Ta 7 


PROBL. XIl. PROP. XXXW. 


A Perpendicular and Plane inclined to it being 
given, whoſe height is one and the ſame, as al- 
 ſothe higheſt term, to find a point in the Per- 
pendicular above the common term, out of | 
which if a Moveable be demitted that ſhall 
afterwards turn along the inclined Plane, the 
ſaid Plane may be paſt in the ſame Time 1n 
-which the Perpendicular ex qhiete woutd be 
__ paſſed. EG TY 


wh 


[ Et the Perpendicular and inclined Plane, whoſe Altitnge x the 


ſame, be AB and A C. Its required in the PerpendicularB A, 
ad continued ont from the peint A-to find @ Point ont .of. which a 


dicular, and let both be- 

ang prolonged meet in F, 

and uno 'both Al and 

AG ſuppoſe CF to be 

equal, and by G araw 

| GH equidiſtant to the 

| Horizon. I ſay, that H 

3s the. point which 3s 

fought. For ſuppoſing the 

Time of the Fall along 

the Perpendicular A B 
to be A B, the Time along © 

A Cex quiete in A ſball be the ſame A C. And becauſe in the Right- 

angled Triangle AEF, from the Right Angle E unto the Baſe AF, 

E C 354 Perpendicular, A FE ſball be a Mean-Proportional betwrxt F A 

and A C, andC FE a Mean betwixt AC and C F,that is; betwixe C 4 

and Al : atd foraſimeh as the Time of ACont of Ass}AC, AE 

C.C ſball 


VQ rw, SS R * 


GALILEWs his DiaLocues -: 
ſhall be the Time of the whole AF,and EC the Time of AI : Andbe. 
cauſe in the Equicrural Triangle A ED the Side. A E 3s equal to the 
Side E D, E D ſball be the Time along A F, and E C is the Time along 
Al : Therefore C D, that 3s A B ſhall be the Time along AF ex qui- 
etein A ; which is the ſame as if we ſaid, that AB is the Time along 
AC out of G, or out of H: Which was to be done. 


PROBL, XIH. :PR OP. XXXW. 
An.inclined Plane and Perpendicular whoſe ſub- 
lime, term ,is. the ſame being given, to, finda 
more ſublime point in the Perpendicular pro- 


194 


being turned along the inclined Plane, ma 

paſſe them both in the ſame Time, as it dot 

the ſole inclined Plane ex quiere mats fupert- 
or Ferm. ct oy 2 


b) 


WF the inclined Plane and Perpendicular be A.B and AC, whoſe 
©, Term'A 3 the fant. It is requred in the Perptndicular prolonged 

from A to find a ſublime point, ont of which the Moveable deſcen- 
ding, and being turned"along the Plane A'B, may paſſe the aſſugrtdd part 
of the Perpendicalar and the Plane A B inthe ſame Tame, 05 ut would the 
fole Plane A B ont'of Reſt in A. | Fas 


Nw 'Let the Ho- 
iS SO __rezontal Line 
|; be BC, and 


let AN be 


longed out of which a Moveable falling, and 


| 


fo that the Perpendiculir being extended above A, and 
equal to CE being taken, a Moveable out of X will 


_ cut equal to 


AC; aud as 
AB to BN, 
ſo let ALbe 
toLC: and 
unto AL bt 
Al be equal, 
and nnto A C 
and BI let C 


E be a third 


Proportional , 
marked in the 


Perpendicular. A Cc produced, I fajs that CE is the pace acquired ; 


the part AX 
paſſe both the 
Spaces 


= md = Cn ts. toe Ss milan kh fa as LS. TT 
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Spaces X A B inthe ſame Time a5 it would the ſole Space A B out of A, 
Draw the Horizontal Line X R Parallel toBC, with which let B A 
being prolonged meet in R, and then A B being continued ont unto D 


draw E D Parallel to CB, and upon AD deſcribe a Semicircle, and 
. from B, and Perpendicular to D A, erect BF till it meet with the Cir- 


cumference. It 1s manifeſt that F B 1s a Mean-proportional betwixt 
AB and BD, and that the Line drawn from F to As a Mean-propor- 
tional betwixt D A and AB. Suppoſe BS equaltoBI, and FH equal 


to FB: Andbecauſe, as ABjsto BD, os ACtoCE, and becauſe 
B F is a Mean-proportional betwixt AB and B D, and becauſe BI is a 


Mean-proportional betwixt A C andCEFE,; thereforeas B AntoAC, 
fois FBtoBS. And becauſe s BAis toAC,or AN, ſoxsFBrto 


BY therefore, by Converſion of the proportion, BF s toFS, 5 AB 


to BN, that is, ALtoLC,; therefore the ReGangle under FB and 
C L, #s equal to the Reciangle under AL,andSF: Butthis Rectangle 
AL, andsS F, is theexceſſe of the Reiangle under AL and F B,or A 1 
an1 B F, over and above the Triangle Al and BS, or ATB; and the 
Rectangle FB and L.C 5s the exceſſe of the Refiangle A C and BF 
over and above the ReGiangle AL and BF : But the ReSiangle AC and 
BF 5s equal tothe Reciangle A BI; (for s BAisto AC,ſois F Bro 
BI : ) The exceſſe, therefore, of the ReGiangle A B1 above the Refan- 
gle Aland B F,or AI andFH, 3s equal to the exceſſe of the ReGangl: 
A LandFH above the ReGangle ALB : Therefore twice the Rechan- 
gle Aland FH + equal to the two Reftangles ABLandAIB,; that 


. is twice AIB with the Square of BI. Let the Square Al be common 


to both, and twice the Rectangle A1B with the two Squares Al, and 
I By that is, the Square A B ) ſhall be equal to twice the ReStangle 
Al and FH, with the Square AI: Again, taking in commonly the 
Square BF ; the two Squares ABandBF, that 5s the ſole Square AF 
ſhall be equal to twice the Rectangle AI and F H,with the two Squares 


AlandFB, thatis A landFH: But the ſame Square AF js equal 


to twice the Refilangle AH F, with the two Squares AH and HF: 
Therefore twice the Rectangle Aland F H, with the Squares AT and 
F H, are equal to twice the Reciangle AHF, with the Squares A H 
and H F: And, the Common Square H F being taken away, twice the 
Rectangle A I and F H, with the Square AI, ſhall be equal to twice the 
Rectangle A HF, withthe Square AH. And becauſe that in all the 
Rectangles F H 3s the Common Side, the Line AH ſball be equal to Al: 
For if it ſhould be greater or leſſer, then the Reangles F H A and the 


Square H A would alſo be greater or leſſer thanthe ReSangles FH and. 


TA, and the Square I A : Contrary to what hath been demonſttated. 


| Now if we ſuppoſe the Time of the Deſcent along ABtobe s AB, 
ihe Time along A C ſhall be as AC, and IB the Mean-proportional be-_ 
twixt ACand CE ſhall bethe Time along C E, or along X A from 


Reſt in X : And becauſe betwixt DAand AB, or RB and B A the 


Cc 2 Mean= 
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Mean-proportional is A F, and between A Band B 1D, that is, R A and 
A Bthe Mean 5B F, towhich F H 5s equal; Therefore, ex predemon- 
ſratis, the exceſſe AH ſhall bethe Time along A B ex quiete 77 R, op 
after the Fall ont of X ; ſince the Tame along the ſaid A B ex quieie in 
A, ſhallbe AB. Therefore the Time along X As IB; and along AB 
after R A,or after X A, is Al: Therefore the Time along N A B ſhall 
be as A B, namely the ſelf-ſame with the Time along the ſole A B ex qui- 
ere in A. Which was the Propoſition. © 


PROBL.XIV. PROP. XXXV. 


An Infleted Line unto a given Perpendicular be- 
ing aſſigned, to take part in the inflected Line, 
along which alone. ex qricie -a Motion may be 
made in the ſame Time, as 1t would bealong 
the ſame together with the Perpendicular. = 


Et the Perpendicular be 'A B,and a Line inflecied to it B C. It 3s 
| ted in BC to take 4 part, alone which alone out of Reſt 4 
Motion may be made in the ſame Tims as it would along the ſame 
together with the Perpendicular AB. Draw the Horizon AD, with 
which let the Inclined Line C Bprolonged meet int ; and ſuppoſe BF 
equal to B A, andon the Center FE at the diſtance E F deſcribe the Circle 
FIG; and continue out F F. unto the C ircumference 1 G3and as GB 
js toBF, ſolet BHbetoHF; andlet HI ronuch the Circle in]. Then 
' | out of Beres BK 
GT Perpendicular to 
A F C, with which 
o let the Line EIL 
meet in L; and laſt 
of all let fall LM 
Perpendicular to E 
L, mecting B C is 
M. I ſay,that along 
the Line BM from 
ReS$t in B a Motion 
may be made in the 
ſame Time, as tt 
would be ex quiete in A along both ABand BM. Let EN be made 
equal to EL. And becauſe as G Bis to BF, ſos BHtoHF theres 
| fore, by Permtation as Gb %$ to BH, ſo will BF betoFH, and, by 
Diviſon, GH ſhall be to HB, as BHistoHF: IWherefore the Re&- 
angle GH F ſhall be equal to the Square HB : But the ſaid Rectangle 
7s alſo equal tothe Square HT: Therefore BH js equal to the ſame A 1. 
| = And 


£ 


And tha inthe Ou A Latra Figure IL BH the Sides HB ah 
HI are equal, and the Ye Angles Bard Riobt Angles, the Side B L ſbalt 
likew iſe be equal tothe S #5 LI: But Els equal toEF : Therefore the 
whole Livte LEv'vr N E's etal to the two Limes LBand BF: L; 
the Common Line EP be taken away, ant the remainder FN half. 
equalto 1B + tnd EF B was ſuppofed equaltoBA: Therefore LB ſhall 
be equal to the two Lines A Build BN. Again, if we ſuppoſe the 
Time along A Brobethe faid AB, the Time along E B /ball be equal to 
EB 5- and the” [ime along the wholl F M ſhall, be E N, namely, the 
Me an- -proportional betwixt ME aid E, B: Therefore the Time of the 
Deſcent of the remgining part BM after EB, or after A B /Þall be the 
ſaid BN ©: Butit-hath been ſuppoſed, tha the Tins along ABisAB: 
Therefore the Time of the Fall\ulong both A B and BM 55 ABN: 
And becauſe the Time along E Bex quiete in E 5s E B;the Time along 
BM ex quiete in B fball be the Mean-proportional between BE and 
B M; and this is B L: The Time,therefore, along both A B Mex quicte 
in Ais ABN: And the Time along B Monly ex quiete in B is BL: 
But it was proved that B Ls equal to the two A B ang B N -: Therefore 
the Propoſition 3s mranifeſt. MITE A cl cy ] 
Otherwiſe wit more expedition. \ | 
--LetBC bethe Inelined Plane,mdB Athe p erpe liedar. c ontinue 
out CB toE, ans unto EC ered] a P erpeudiculur at B, which beimfg 
prolonged ſuppoſe BH equal to the exceſſe of B E above B A: ; and to the 
Angle BH F'let the- Atgle HEL be equal : ; and let E Lieontinued ont 
moet with B KinL 3'and from | ereE] the Fn erpendicular L, Munto E L 
meeting B C in M. I ſay, that 
B M 5s the Space acquired in 
the Plane B C. © For _ | 
the Angle MLE 3s a Right- 
Angle, therefore B L ſhall be 
a Mean-proportional betwixt 
MB and BE; and LE a 
Mean proportional betwixt M ? | 
E and E B; towhich E L ler! pk 4 
EN be cut equal: And the | mY 
three Lines N/E, EL; and 


L H ſhall be equal ; and HB ſh:ll b:theexteſſe of N E above BL : But 
the ſaid HB 3s at, o the as of NE above N BandB A: There fore 
the two Lines NBand BA areequaltoBL. And if we ſuppoſe E B 
to be the Time alone E B, BL ſhall be the Time along B M ex quiete 272 
B; andB N ſhall be the Tine of the ſame BM afler E Bor after AB; 
and AB ſhall be the Time along A B: Therefore 2 the Times along A BM, 


namely,A B'Nare equalto the Times along the ſole Line BM ex quiete 
inB : Which wa intended. 


LEMMA 
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LEMMATL. 


LE D C be Perpendicular to the Diameter B A; and fromtbe Term 
B continue forth B E D at pleaſure, and draw a Line fromF toB. I 
| ſay, that FB 3s a Mean-proportional be- 
twixt D BandBE. Draw a Line from E 
to F, and by B draw the Tangent BG; 
which ſhall be Parallel tothe former CD : 
Wherefore the Angle D B G ſball be equal 
to the Angle F D B,like as the ſame GBD 
3s equal alſo to the Angle EFB zn the al- 
tern Portion or Segment : Therefore the 
Triangles F B D and FE B are alike: And, 
as BDistoBF, ſo is FBroBE. 


A 


LEMMA IL 


Et the Line AC be greater than DF; and let AB have greater 

| Parcels to BC, than DE hathto EF. I ſay, that AB 5s greater 

than DE. For becauſe AB hath to BC 

A B greater proportion than DE bathto D F, 

OT therefore look what proportion A B bath to 

| | B C, the ſame ſhall D E have to @ Line leſ- 

D EOF ſer than EF, let it bave it to EG: Ana 

= | becauſe ABto B C, 5 a5 D E, to E G, there- 

ore, by Compoſition, and by converting the Proportion, as CAitoAB, 

ſos GDtoDE: But C A 5s greater than G D : Therefore B A ſhall 
be greater than D F. 


LEMMA IIL 


Et A CIBbe the Quadrant of a Circle: 

and to AC kt BE be drawn from B Pa- 
rallel: And out of any Center taken in the 
ſame deſcribe the Circle BO ES, touching 

Ss ABinB, and cutting the Carcumference of 
the Quadrantin1; and draw a Line from 


ont to S. I ſay, that the Line CI 3s alwaies 
eſſe than C O. Draw a Line from A tol; 
which toucheth the Circle BOE. And if 

| DI bedrawnit ſhall be equaltoD B: And 
becauſe D B toucheth the Quadrant, the ſaid 
D I ſhall likewiſe touchit ; and ſhall be Per- 
| pendicular 


C toB, and another from C to I continued | 


Dial. 3. 
pendicular to the Piameter Al: Wherefore alſo A Lo arbeth obs Cih 


of MOTION. 


:le BOErI. And, becauſethe Angle AIC 5s greater than the An- 
gle ABC, as inſiſting on a larger Periphery : Therefore the Angle 
$I N ſhall be alſo greater than the ſame A BC : Therefore the Portion 
LES is greater than the Portion B O ; andthe Line C'S, nearer to the 
Center, greater than C B : Therefore alſo CO is greater than C1; 


for that SC is t0.C B, s OCs to CI. 


And the ſame alfo would happen to be greater, if ( 95 in the other 


Figure) the Quadrant BIC were 


1:0n B O : Wherefore, &c. Which was 


leſſer * For the Perpendicular DB \ 

will cut the Circle C1B: Wherefore 

DI alſo 35 equal to the ſaidD B; and 

the Angle DI A fball be Obtuſe, and | | 

therefore AI1N will alſo cut BIN: 4 TIN: 7 | 
| And becauſe the Angle ABC s leſje C/ 

 thanthe Angle AIC, which 3s equal | 

toSIN 3 and this now 3s leſſe thanthat | Fa 

which would be made at the Conta&t in , | - RO} 

I by the Line $I : Therefore the Porti- Js 

on SET 3s much greater than the Por- * 


to be demonſtrated. 


. 


CDbe anclewated Planc; and let two Planes be infleSted 


THEOR. XXIL PROP. XXXPL 


If from the loweſt point of a Circle erc& unto 


the Horrzon a Plane ſhould be elevated fub- 
tending a Circumference not greater than a 
Quadrant, from whoſe Terms two other 


Planes are Inflected toany point of the Cir- 


cumference, the Deſcent along both the Infle- 
&ted Planes would be performed in a ſhorter 
Time than along the "SORE elevated Plane 
alone, or than along but one of the other two. 
namely, along the lower. 


Et C B D be the Circumference not greater than a Q uadrant of a 
Circle ereft unto the Horizon onthe lower point C, in which let 


from the 


Terms D and C to any point in the Circumference taken at pleaſure, 


as B. 


I /ay, that the Time of the Deſcent along both thoſe Planes D B C 


2s ſhorter than the Time of the Deſcent along the ſole Plane D C, or 


Tong the other only B C ex quicte in B.Let the Horizontal Line M DA 


be 
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be drawn by D, with which let C B prolonged meet in A; and let fall 


the Perpendiculars DN and M CtoMD,andBNtoBD; and about 
the Right-angled Triangle D B N deſcribe the Semicircle DF BN, 
cutting DC inF; andlet DO be a Mean-proportional betwixt CD 
and D F ; and A V a Mean-proportional betwixt C A and A B: And 
let PS be the time in which thewhole D C, or B C, ſballbe paſſed; 


( for it 1s manifeſt that they ſhall be both paſt in the ſame Time ; ) And 


look .what proportion C D bath toDO, the ſame ſhall the Time SP 
hawe to the TimePR : the Time PR ſball be that in which a Mowea- 
ble out of D will paſe DF; andRS that inwhich it ſhall paſſe the re- 
mainder F C. And becauſeP S 3s alſo toe Time in which the Mowea- 
ble ont of B ſhall paſſe BC; if it be ſuppoſed that as B Cs to CD, ſos 
SProPT, P T ſhall be the Time of the Deſcent out of AtoC-: by 
reaſon D C is a Mean-proportional betwixt A C and C B, by what was 
before demonſtrated : Laſt of all, 5a CAisto AV, ſolet TP beto 
P G :P G ball bethe Time, 
in which the Moveable out 
of A deſcendeth toB. And 
becauſe of the Circle D FN 
the Diameter ere to the 
Horizon is D N, the Lines 
D F and DB ſþall be paſ- 


—_© 


ML D : A 


if it ſhould be demonſtra- 
IE _ ted that the Moweable would 

: | ſooner paſſe BC after the 
Deſcent D B, than F C after the LationD F ; we ſhould have our in- 
tent, But the Moveable will with the ſame Celerity of Time paſſe B C 
coming out of D along DB, as if it came out of A along AB : for that 
in both the Deſcents D Band AB it acquireth equal Moments of Velo- 


 . city: Therefore it ſhall reſt to be demonſtrated that the Time is ſhorter 


inwhich BC is paſſed after AB, thauthat inwhichF C is paſt after 
DF. But it hath been demonſtrated, that the Timein whichB C is 


paſſed after ABis GT; and the Timeof F Cafter DF 7s RS. It is 


to be proved therefore, thatR Sis greater than GT: Which is thus 
done. Becauſe as SP is to PR, ſois CD to D O, therefore, by Conwers- 
ſion of proportion, and by Inverſion, as RS is to SP, ſois OCto CD: 
andas SPistoPT,ſois DCto CA: And, becauſeas T P is toPG, 
ſois C Ato AV: Therefore alſo, by Converſion of the proportion, as 
PTisto TG, ſois ACtoCV : therefore,ex equalias RSixtoGT, 
ſois OCtoCV. But OC xs greater than C V, as ſhall anon be de- 
monſtrated : Therefore the TimeR S is greater than the Time GT : 
Which it was required to demonſtrate. And becauſe CF 1s greater than 
CE, and F Dleſſe than B A, therefore CID ſhall have greeter propor- 
tientz DFihanCAt AB: AndasC DistoDF, ſozs the Square 

| | C Oto 


ſ ed in equal Times. Sothat 


att. 4 St. EY TE IGoS: © A a 


ooner thun along the two A DC. And / - 
: þ — 
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 C Ototbe Square OF foraſmmch as C D,D O, and O F are Propor- 


tionals: Andas C Aiito AB, ſo is the Square C V to the Square 
V B: Therefore C O hath greater proportiontoOF,than CV to V B: 
Therefore, by the foregomg Lemma, C O is greater than) CV. It is 
manifeſt moreover, that the Time along DC is to the Tame along 
DBC, sDOC#1D O together with C V. | 


SCHOLIUM. 

From theſe things that have been demonſirated may evidently 
be gathered, that the {wifteſt of all Motions betwixt Term 
and Term is not madealong the ſhorteſt Line, that is by the 
Right, butalong a portion of a Circle. 


þ OR inthe Quadrat B AE C, whoſe Side B C 5s erect to the Hori- 
z0n, let the Arch A C be divided into any number of equal parts, 
AD;DE,EF, FG,GC ; and ht Right-lines be drawn from C to 
the Points A,D, E,F, G, H; andalſoby Lines joyn AD,DE,EF, 
FG. andGC. It js manife$t, that the Motion along the two Lines 


ADC# ſooner performed than along the 
ſole Line A C,or D C out of Reſt in D: 2 a 


But ont of Reſt in A, D C 1s ſooner paſt 
than thetwo A DC : But along the two 
DEC out of Reft in A the Deſcent is 
likewiſe fooner made than along the ſole 
CD: Therefore the Deſcent along the 
three Lines AD E C ſhall be perform: 


PP 
<P : 


in like manner the Neſcent alons AD E << 
preceding,theMot ions more ſpeedily con- | 

ſummated along the twb EFG than along the ſole FC:T herfore along the 
four ADE FC the Motion is quiicklier accompliſhed than along the 
three ADEC: And fo, inthe laſt place, along the two F GC afier the 
precedent Deſcent along A'D E F the Motion will be ſooner conſumma- 
ted than along the fole.C : Therefore along the fve ADEFGC 


_ the Deſcent ſball be effected in a yet ſhorter Time than along the four 


ADEFC : Whereupon the nearer by inſcribed Poligons we approach 
the Circumfecrence, the ſooner will the Motion be performed between the 
two aſſegned points A C. 

And that which 1s explained in'\a.O nadrant, boldeth true likewiſe 
m aCircimference leſſe than the Qnadrant : and the Ratiocination 3s 


the ſame.” 
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PROBL.XV. PROP. XXXVI. 


A Perpendicular and Inclined Plane of the ſame 
_ Elevation bemg given, to find apart in the In- 
clined Plane that is equal tothe Perpendicu- 
lar, and paſſed mn the ſame 1ime as the ſaid 
Perpendicular. 


E T A Bbethe Perpendicular, and A C the Inclined Plane. It ;s 

Lined inthe Inclined to find a part equal to the Perpendiculr 

A B, .that after Reſt in A may be paſſed in a: Time equal: to the 

1ime in which the P erpendicular is paſſed. Let AD be equal to A B, 

and cut the Remainder B C intwo equal parts inI; and 5 AC ss to 
CI, /o let Cl beto another Line 


E, 7 A E ; towhichlet D Gbeequal : It 
5 Ante x manifeſt that EG wequal to AD 
G x . | andto AB. I ſay moreover, that 


OR. : tis fame E G 5s the ſame that is 
paſjed by the Moweable coming out 


"= ” of Reſt in A in a Time equal tothe 


Time in which the Moveable fall eth along A B. For becauſe that as 
ACwtoCl, oisCIio AE, orIDtoDG3; Therefore by Converſon 
of the proportion, as C Aist0 A I, ſos D[tol G. And becauſe as the 
. rey C Aistothewhole AI, ſo is the part taken away CI tothe part 
; therefore the Remaining part 1 A ſhall be to the Remainder A G, 
W. ph whole C A is tothe whole All: Therefore A Iis a Mean-propor- 
tional betwixt C A and AG; and CI a Mean-propertional betwixt 
CAandAE : If therefore =e ſuppoſe the Time along ABtobeas AB; 
A C ſhall be the Time along AC, andC lor I D the Time along AE: 
And becauſe A 1 is a Mean- proportional betwixtC Aand AG; and 
C Ais the Time along the whole AC : Therefore A I ſhall 'be the Time - 
along AG; and the Remainder I C that along the Remainder G C: But 
DI was the Time along AE : Therefore DI and IC arethe Times 
along both the Spaces A VF and C GC: Therefore the Remainder D A ball 
be the Time along E G, to wit wg: to the Time _ A B. Which was 


to be done. 


SS.” 


bows Sm tne + ws. nh wn bend w. SH >. tee © Ws ww ®%, a 


. +2. 


COROLLARIE. 


Hence it 15 manifeſt, that the Space required is an intermedial be- 
tween the upper and lower parts that are paſt in equal 
Times. 


»> Ow ww. ww aq fd 


2 


PROBL. 


Dial. 3. * 1 of * MoT1ON.: :: | 24: 


PROBL. XVI. PROP. XXXVU1 


Two Horizontal Planes cur by the Perpendicular 
beihg:#1ven.to find a ſublime point in thePex-. 
pendicular, out of which Moveables falling 
and being . reflected | along the 3 ahetk 
Planes may m T imes- equal to the. Times of 
theDeſcents along the ſnd Horizontal Planes, 
namely, along the upper and along thelowwer: 

_ paſlle RS have to. cach ofher any, given 

proportion of the leſſer to the greater. 


ET the Planes C D and BE beinterſeied by the Perpendicular 
A'CB, and letthe given proportibn of the-leſſe to the greater be 
No FO. Itis required in the Ferpendichlar A B to find a poant 

on high, out of which a Moveable- falling, and refle&ed along C D. may 
in « lime equal to the Time of its Fall; paſſe a Spu&, that ſball have 
unto the'Spate paſſed þy the other Moveable coming ont of the ſiame ſub- 
| lime poimtans Timetal tothe Time of its Fall with a Motion 
_ alongtheFIamBE the ſame propvttion as the given Line N bath-to 


FG. Let GH be 


iS RE. | ? Sib Fas 
made tqrat to the | 3 0) cd | 
faidN;andas EH 104 ons tht) £1 þ m1 
is #0- RG; :tet PID Sita 3 rota ond 


BC be toCL. Ifay, 

L is the ſublime 

| point required. For' 32 
taking C M double 
toCL, draw LM © 
meeting the Plane — 
BE =» Oz;3-BO- co 
ſhall be double to | 
BL : And becauſe, ; 
as FHistoHG,fois BCrto CL) therefore, by Compoſetion and In- 
verſion, as H G,that is, NistoGF, ſois C LtoL By thatis, CMto 
BO: But becauſe CM is double to LC; let the Space C M be that 
which by the Moveable coming from L after the Fall LC is paſſed along 
the Plane C D, and by the ſame reaſon BO is that which is paſſed after 
the Fall LB in a Time equal to the Time ofthe Fall along L B ; foraf- 
much as BO is doubleto BL: Therefore the Propoſition is manifeſt. 


TH 


= , 
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$460k Really me thinks that we may juſtly grant our Acade- 
' mian What he without arrogance aſſumed tohimſelf in the begining 
of this his Treariſe of ſhewing us a New Science about a very old 
Subje&t.” And to ſee with what Facility and Perfpicuity;he deducerh 
from one ſole Principle the Demonſtrations of ſo. many Propoſiti- 
ons, maketh me not a little to wonder how this bulifieſs eſcaped 
unhandled by Archimedes, Apollonins, Euclid,” and 'fo many other 
Muſtrious Mathematicians and Phyloſophers: | eſpecially ſince 
there arefound many great Volumns of Motign. ,- _ , 

SaLv. There is extant a ſmall Fragment of Exclid tonching 
Motion,but there are no marks tobe ſeen - 42 ino 


ercin of any;ſteps that he 
| took towards the diſcovery of the Proportion of Acceleration, and 
of its Varieties alang different Inclinations.” So that indeed one 
| may ſay, that never till now was the door openeditona new Con- 
remplation fraught with infinite and admirable Conclufions,which 
in times to come: may buſie other Wits... {0 © 

 $acx. Iverily believe, thatas thoſe few Paſſions. c I will ſay 
for example.) of the Circle demonſtrated by. Enclid ip the:third of 
his Elements. are an introduction to innumerable others, more ab- 

ſtruce, ſo thoſe produced and demonſtrated iti this'ſhart Traftate, 

- when«they ſhall come to the bands of other Speculative; Wits, ſhall 
be a manuducionuato infinite others mate admirable: and it is to 
be believed that thus it will bappen by.seaſon of. the _— af 
the Argument above all others Phyſical. A TS7 4 

This daics Conference hath been very long and lebigious 3, ; in 
which I have taſted more of the ſimple Propoſitions than of thejr 
Demonſtrations ; many of which] believe, will coſt me;mpre than 
an hour a piece well to comprehend them : a task that Þreſerveto 

my ſelf roperform ar leaſure, you leaving the Book in'my hands ſb 
ſoon as we fhall have heard this part that remains about the Moti 
on of Projeds: which ſhall, if you fo pleaſe, beto moreow: TELE 

SAL yv. Iſhall nor fail to be with you. ah 1 


The End f the Third Dia, 
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Implicins likewiſe cometh in the, nick of time, therefore : 
.. Without imerpoſing any Reſt let us. proceed to Motion ; 4 
and ſee! here the Text of our Anthor. _ | : 


4 : 4 FY 


OF THE.MOTION OF 
wy PROJECTS. 


V V Hat accidams belongto.Equable Motion, 45 alſo to the Na- 
turally Accelerate along all whatewer Inclinations of Planes, 

we. hawe conſidered abowe. In this Contemplation which we are now 
entering upon, 1 will attempt to detlare, and with ſolid Demonſtrations 
fs 
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to eſtabli iſo ſ ſome of. the principal Sy mptomes, an thoſe worthy of know- A; 
ble which befall a Moveable my it is moved with a Motion com- 
pounded 6 old Lation, "gp of the Equable and Naturally- m 
Accelerate} <5 is is that Moti, wb we call the Motion of Pro ru 
eds : whoſe Generation 1 conflititte to be in this manner. KF he 
I fancy in my mind a certain Moveable projeSied or thrown along VC 
an Horizontal Plane, all impediment ſecluded : Now it is manifeſt by p* 
what we have elſewhere ſpoken at large, that that Motion will be Equa- 
ble and Perpetual along the ſaid Plane, if the Plane beextended in in« |" 
finitam :ebut if' we ſuppoſe it terminate, and placed on high, the Move= | 1 
able, which1 concerve to be endued with Gravity, being come to the end ha 
of the Plane, proceeding forward, it addeth to the Equable and Indeli- be 
ble firſt Lation that propenſion downwards which it receiveth from its ar 
Gravity, and from thence a certain Motion doth reſult compounded of | C 
the Equable Horizontal, and of the Deſcending naturally. Accellerate LE 
Lations : which T call Proje&ion. Somte of whoſe Accidents we will de | < 
monſtrate ; the firſt of which ſhall be rv | — 
THEO EFEROQOEPL 2 
A Projet,when it s moved with a Motion compounded G 
of the Horizontal Equable, and of the IN aturally- in 
Accelerate  dowurwards, ſhall deſ cribe a Semipara- Ss 
bolical Line inits Latin. x 
| 
Sack WFTis $97.5 M 5; 2 in favour of my ſelf, and, as I o 
believe, alſo of Simplicins, here to make a paulc; focl ki 
"amdorfo far gone in Geornetry as ro have ſtudied Apol- tl 
lonius, Ss only ſo far as toknow that he treareth of theſe Para- t 
bola's, and of the other Conick Seftions, without the knowledge 
of which, and of their Paſſions, I do not think that one can under- * 
ſand the Demonſirations/ of other- Propoſitions depending on - 
them.- Agd becauſe already in the'very! firſt Propoſition it is pro- E 
poſed by the Author'to-prove th&Line deſcribed by the Proje& to ; 
be Parabolical, I imagine Bs my elf, that being to treat of none : 
but ſuch Lines, 4 Coe neotffary to have a perfe& knows- : 
ledge, if nor of al the Paſſions of thoſe Figures that are demon- ; 
ſtrated by Apollonixs, atleaſt of thoſe that are heceſlary for the Sci» , 
ence 1n hand. 
S a t v2 \You undervalue your felf very mach, to make irange P 
of thoſe Notions, which bur even .now you admitted as very well p 
underſtood +I rold you heretofore; that in the Freatiſe of Refi- _ : 


ſtances we had need of the knowtedge of certain Propofitions'of 
Apollonins, 
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Apollonius, at which you” made no /{ccuple. oo 
Sa 68. It may be either that L knew them by chance, ar. thar i 
might for once guelle at,and take for grantedifo muchas ſerved my 
arr inthat Tracate: bi here ' where 1] 1magine that we-are (£9 
hear all the Demonſtrations that concern thoſe Lines, itis not con- 
venient, as we ſay, to {wallow ans whole, lo{ing our. rune and 
pains: | 


S1» e. But as to what concerns me, «RY | Hae: Jorg were, 


as I believe he is, well provided for his occaſions, the very firſt 
Terms already are new to me : for though our Philoſophers bave 
handled this Argument of the Motion of Proyefts,1 do not remem- 
ber that they have confined themlelves to define what the Lines 
are which they deſcribe, ſave only in general that they arc alwaies 
Curved Lines, except it bein Projeions Perpendiculacly upwards. 
Therefore in caſe that little Geometry that I have learnr from Ex+ 
clid ſince the Time that we have had other Conferenccs,.be not ſuf 
ficient to render mecapable of the Notions requiſite for the under- 
_ ſtanding of the following Demonſtcations, I muſt content my ſelf 
with bare Propoſirions believed, but nor onderſtood, 

Sar v. But I will have you to know them by help of the Aus 
thor of this Book himſelf, who when he heretofore granted mea 
ſight of this his Work, becaſel alſo at that time was not perfect 
in the Bookswf Apollonins, took the pains to demonſtrate ro me 
two moſt principal Paſſions of the Parabola withour any other Pre- 
cognition, of which two , and no more, we ſhall ſtand in need in 
the preſent Treatile 3 which are both likewiſe proved b y Apollonins, 
but after many others, which it would take up along time to look 
over, and I am deſirous that we may much ſhorten the Journey, ta- 
king the firſt immediately from the pure and ſimple generation of 
the (aid Parabola, and from this al(o unmediately ſhall be deduced 
the Demonſtration of the ſecond. Coming therefore to the firſt ; 

Deſcribe the Right Cone, whole Baſe let be the Circle Il BKC, 
and Vertex the point L, in which, cut by a Plane paralle] to che 
Side LK, arifeth the Section BAC 
called a Parabola; and let its Baſe 
BC cut the Diameter IK of the 
Cucle IBKC at Right-Angles; 
and let the Axis of the Parabola 


L 


AD be Parallel to the fide LK; AN 4 

and taking any point F in the Line /: 4 2 EE \ 
BF A, draw the Right-Line FE EIS IO 
parallelto BD. 1 ſay,that the Square YN np. 


of B D hath to ul Square of F E 
the ſame proportion that the Axis 
D A hath to the part AE. LetaPlane let to the Circle 1 BK C 
be 


+ 8 
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be ſuppoſed to paſſeby the Point E, which ſhall make in the Cone 
a Circular Se&ion, whoſe Diameter: is G EH. And becauſe upon 
the Diameter I Kof the Circle-I BK, B D is a; Perpendicular, the 
Square of B D ſhall be:equal to, the ReQangle made by the parts 


ID and DK: Andlikewiſe in the upper Circle: which is underſtood 


to paſſe by the points GFH, the Square of-the Line FE is equal 
to the ReQangle of the parts GEH : Therctore the Square of BD 
hath the ſame proportion to the Square of F E, that the Rectangle 
I D K hath to the ReQangle GE H. And becanie the Line E D is 


Parallel to H K,E H ſhall be equal toD K, whichalloareParallels: 


And therefore the ReQangle ID: K4hall baye the lame proportion 
to the ReQangle GEH, asI D hath to G E; thatis, that D A hath 
to AE: Therefore the Rectangle L DK to the Rectangle G-E H, 
that is, the Square BD to the Square'F E, hath the ſame proportion 
that the Axis D A hath to the part A E +! Which was to be de- 
monlſtrated. | Eee | 


The other Propofition, likewile neceſſary rathe preſent Trac, 


we will thus make out.Let us deſcribe the Parabola,of which let the 
Axis C A be prolonged out unto Dzand taking any point B,ler the 


Line B C be ſuppoſed to be continued out by the lame Paralle] un- 


to the Balc of the (aid Parabola; 
and lec, D A. be ſuppoled equal 


RN tothe part of the Axis C A. I fay, | 

\ that the Right-Line drawn by | 
/ \ the points D and B, falleth nor 
\ within the Parabola, but without, 
16 \ ©  {o as that it only toucheth the 

/ 6 "; lame 1a the laid point B: For, if | 


rl 1n that Line let any point G be 
Wn | X caken,by which paſleth the Right 
pl___———- Line FGE. And becaule the 
G 7 | Square FE 1s greater than the 
i Square G E, the {aid Square F E 


ſhall have greater proportion to 


the Square BC, than the (aid Square G E hath to the ſaid B C, And. 


becaule, by the precedent, the Square F E 1s to the Square BC as 


EAistoACz therefore E A hath greater pro; ortion to A C,than 
the Square GE hath to the Square BC ; thatis, than the Square _ 


E I hath to the Square D C: (| becauſe in the Triangle D GE as 
GE1s to the Parallel B C, lo 5E Dito D C : )) But the LineE Ato 
A C, thatis, to A D'harh the ſame proportion that four ReQangles 
E A D' hath to four Squares of A D, that is, to: the Squaie Q D, 
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t/ \ it be poſlible forit to fall wichin, 
i/ - it cutterh it above, or being, pro- 

{ Wk longed, it cuttcth it below. And 

8 '9 D 
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les RA\D:ſhall have grearer proportion hed: nam I 
the Square ED'hattito.the Square'D © Bhetefore fort ReGHh 


gles B\AD ſhall be! \preacer than'the: Sober 1h Which, is "Falſe, 
tor they:aretefſe; becanle' the parts'E A an$*A'Dof the'Fliie PD 
are notequal': Therefore the LmeD B roucherh the Parabolai in B, 
and ddth hor cur it: :\Which wasto'be demonſtrated. -— fy 

S 39> You-proceeT in your: Demonſtratidns too ſublimely , 


and ſtill; ay far'ascan-perceive, ſuppoſe that the Propoſitions of | 


Euclid i 23familiar and ready with ine, asthEfirſt Axi 5 them- 


ſelves:hich'is nor'fo:\'And the impoſi ng upon me, juſt now, that 


Ka” > 4c oor to 


four ReQany les E AD. are leſs than the Square, DE becaufe the 
parts E A ant A Dof the Line E D arenot: equal, doth not ſatisfie 
me, burleayeth mein-doubr. 

$4 19. The trath 18, all the Mathematicians that are not vulgar 


ſuppoſe, that- the Reader hath ready by hearr the Elemeprs © of 


 Exclid:: And here to fupply your wil ir ſhall ſiffice'ts ore 


you of a Propoſition in the ſecond Book;iin which ir is dettio _—_— 
he when a Line's cut into equal parts, /and'into "_ wal; the 
Re@anple of the unequal parts is leſs tharl theReR ef the 
equa); Yeliat is, thar:the Square of the half) by ſo lhe as i5 the 
Square of the Line conſprized between the Seftions, Whidceit i 


manifeſt; that the Square of the whole, which \contitintth  fout 


Squares: of the Half, is greater than four Rectangles of the tinequal 
parts. Now©it is neceſſary that 'we bear in mind theſe rwo'Propoſi- 
tions which have been demonſtrated, taken from the Conick Ele- 
ments, for the bertrer underſtanding the things that folloy in the 
preſent Treatiſe: for. of theſe two, and io more, the Author 
makes.ufe. Now we-may reaſſumethe Texrto ſee in what manner 
he doth demonſtrate his firſt Propofition, in which he intendech to 
prove unto us, That the Line delcribed by the Grave Moveable, 
when ir deſcends with a Motion rompeunded of the Equable 
Horizontal, and of the Natural i; omen & IS ons wh wet 


Suppoſe the Horizontal Lite: or. Plane AB laced on bigh ; upon 
| 0; along} which ket the Moveable paſſe with an Equable Motion out 
of A unto B: and the ſupport of the Plane failing in B let there be 
derived upon the Mozeable from its own Gravity 4 Motion naturally 


_ downwards according tothe Perpendicular BN. Let the Line BE be 


ſuppoſed applyed unto the Plane AB vight ont, as if it were the Efflux 


_ or meaſure of the Time, on which'at Pleaſure note any equal parts o 


tine, BC,CD, DE: Andout of the points BC DE ſappoſe Per- 


eadicutar Lines to be Tet fall equidiſtant or Narali toBN: lathe f ſt 


which take any part CT, whoſe quadruple take in the following one 


DF, noneple FH, and / ointhe reſt that oY according to the propor- 


: tion 
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tian of the Squares of ,© B, D;By E B, or, if. you will, inthe danbled 
proper tion of the Lanes. And if; unto the Moweable mowed beyond B 


towardy .C with the Equable Ltion. we ſuppoſe the Perpen dien fd 
Deſcent ts be ſuperadded according to the quantity Cl," inthe Tame 


BC zt ſoall be found conſftitutedun the Term 1, Aud proceeding farther, 
Orr ir oy yogi 4 57 1: mm the. Time D-B,-2amely, 
a FE 2m ==55 A in the doublegf B C, the 
L. mECialg  » SperegftheDeſcem down- 
Sm" Pat 60 BEE Oe wards ſball be qugdrupleto 

1 SITTING 4 the. frſt Space .Q I::. For 
FS non 24 off: | at hath-beendemabfirated is 
or or IE IT: 1ha firſt Tradlate, that the 
45-0 bob 0 | 6 Spaces paſſed by GravweBox 

| dies pitha Motion: Natxr 


| ONS 1 rally Accelerate are incau- 
plicate propertion of. their Times. And it likewiſe folowetb,that ;be 
Space E, H paſſed in the Time BE, ſhall be 4s G, So that it #4 manifeſily 
proved.that the Spaces E H, D F; CI,are to one another as the Squares 
of the, Lives E B, D B, C B. Now from tbe. points I,F, and H draw 


EB,DB,andCB3;aalſo each of thoſe BQ, BG, and BL, ſhallbe 
equal teeachof thoſeC Il, DF,and EH: And the Square HL ſhall 
be to the Square F C, as the LineLBto BG: Andthe Square F G 
ſhall beta the gquarel O, 55 GB to BO: Therefore the Points 1, F, 
and H are in one and the ſame Parabolical Line, And in like manner 
it ſhall be demonſtrated, any equal particles of Time of whatſoever Mag- 
nitude being taken, that the place of the Moveable whoſe Motion 3s 


ſame Parabolick Line : Therefore the Propoſition is manifeſt. 
S A_L v. This Concluſion 1s gathered from the Converſion of the 


berng, for example, deſcribed by the points B H, if either of the 
two Þ or ] were not n the deicribed Parabolick Line, it would be 


either greater or Jefler than that which ſhould determine in the Pa- 
rabolick Line 3 Whercfore the Square of HL would have, not to 
the Square of F G, but to another greater or leſſer, the ſame pro- 
portion that the Line L B hath toBG, but ir hath the ſame propor- 
_ t1onto the Square of F G: Therefore the point F isin the Patabo- 
Iick Line: And lo all the reſt, &c. © 
SAG 8. It cannot be denied bur that the Diſcourſe is new, in- 
genious and concludent, arguing ex ſuppoſitione, that is, ſuppofing 
that the Tranſverſe Motion doth continue alwaies Equablc, and 
that 


| the Right Lines lO, FG, HL, Parallel to the ſaid E Biz: andeach of 
| the LinegH L, F G, and 1 O ſball be equal :to each of the other Lines ' 


compounded of the like Lations, is in the ſame Times to be found inthe . 


firſt of thole two Propoſitions that went before, for the Parabola 


within, or without; and by conſequence the Line F G would be 
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Dial. 3. of MOTION. 
chat the Natural Deorſum do likewiſe keep its tenouriof:continas 
ally Accelerating according to a proportion double tothe Tires j 
and that thole Motions and their Velocities'1n mingling be: not al- 
cered, diſturbed, and impeded, ſo that finally the Line of the Pro+ 
je& do not in the continuation of the Motion "degenerate into an- 
other kind 3 a thing which ſeemerh to me to be 1mpoflible. For, in 
regard that the Axis of our Parabola, according to which we ſup- 
pole the Natural Motion of Grayes to be made; being Perpendicu- 
lar to the Horizon, doth terminate in the Center of the Earth; and 
in regard that the Parabolical Line doth ſucceſſively enlarge from . 
its Axis, no Project would ever come to terminate in the Center, or 
if it ſhould come thitherwards, as it ſeemeth neceſſary thatirmuſt, 
the Line of the Proje& ſhould deſcribe another moſt different from 
thar of the Parabola. | oe 
Simpy. I addto theſc difficulties {ſeveral others; one of which ts 
that we ſuppoſe, that the Horizontal Plane which hath neither accli- 
vity or declivity isa Right Line as if that ſucha Line were in all 
| its parts equidiſtant from the Center, which is not true : for depart 
| ing fromits middle it goeth towards the extreams, alwaies more and 
1 more receding from the Center, and thecefore alwaies aſcending: 
which of conſequence rendereth it Impoflible that irs Motion 
|  ſhouldbeperpetual, or thatit ſhould for any time continae Equa+ 
| ble, andneceſlitates it to grow continually more and more weak. 
Moreover, it 1s, in my Opinion, impoſlible to avoid the Impedi- 
ment of the Medium, but that it will take away the Equability of 
the Tranſverſe Motion, and the Rule of the Acceleration in falling 
Grave Bodies. By all which difficulties it is rendred very jmproba- 
ble that the things demonſtrated with fuch inconſtant Suppoſi- 
tions ſhould afterwards hold true in the praGtical Experiments. - 
SaLv. All the Objeftions and Difficulties alledged are fo 
well grounded, that I eſteem it impoſlible to remove them; and 
| for my own part I admit them all, as alfo I belieye the Author 
him(elf would do. And I grant that the Conclufions thus demon- 
BU fratedin Abſtract, doalter andprove falſe, and that ſoegregioul- er 
FF 1y, in Concrete, that neither is the Tranſverle Motion Equable, 4 
BH noris the Acceleration of the Natural in the proportion ſuppole |, 
nor 15 the Line of the Projea Parabolical, &*c. But yer on the 
contrary, I deſire that you would not {cruple to grant to this our 
Author that which other famous Men have ſuppoled, although 
falſe. And the ſingle Authority of Archimedes may farisfie every 
one: who in his Mechanicks, and in the firſt Quadrature of the 
Parabola,taketh it as a true Principle,that the Beam of theBallance 
or Stilliard is a Right Line in all its points equidiſtant from the 
Common Center of Grave Bodies, and that the Scalc-ropes, to 
which the Weights are hanged, are paralle] to one another. Which 
Ee 2 Liberty 


LIL 
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Liberty of his hath been excuſed by ſome, for that in our praQtices 
the Inſtruments we uſe, and the Diſtances which we take are ſo 
ſmall in: compariſon of our great remorenets from the Center of 
the Ferreſtrial Globe, that we may very well take a Minute of a 
degree of the great Circle as if it were a Right Line, and ewo Per- 
pendiculars that ſhould hang ar its extreams as if they were Para]- 
lels. For if we were in practical Operations to keep account of 
ſuch like Minutes; we ſhould begin to reprove the Architefts, who 
with the Plumb: Line ſuppoſe that they raile very high Towers 


between Lines equidiſtant. And I here add, that we may ſay that 


Archimedes, and others ſuppole 1n their Contemplations that they 
were canſtituted remote at an infinite diſtance from the Center ; 
in which caſe their Aſſumptions were not falſe : And that therefore 
they did conclude by Ablolute Demonſtration, Again, if we will 
praRice the demonſtrated Concluſions in terminate Diſtances, by 
{uppoling an immenſe Diſtance, we ought to defalk trom the 
truth demonſtrated that which our Diſtance from the Center, doth 
import, not being really infinice, but yer ſuch as that it may be 
termed Immenſe in compariſon of the Artitices that we make uſe 
of, the greateſt of which will be the Ranges of Proze&s,and amongſt 
theſe that only of Canon ſhot; which though ir be great, yet ſhall 
it not exceed four of thoſe Miles of which we are remote from the 
Center well-nigh ſo many thouſands: and theſe coming to deter- 
mine in the Surface of the Terreſtrial Globe may very well only in- 


ſenſibly alter that Parabolick Figure, which we grant would be 


extreamly transformed in going to determine 1n the Center, In 
the next place as to the perturbation proceeding from the, Impedi- 
ment of the Medium, this is more conſiderable, and, by.reaſon of 
1s {o great multiplicity of Varieties, incapable of being broughe 
under any certain Rules, and reduced ro a Science - for if. we 


ſhould propole to coulideration no more but the Impediment which _ 
the Air procureth to the Motions conſidered by us,this alone ſhall. 


be found to diſturb all, and that infinite waies, according as we 
infinite wates vary the Figures, Gravities, and Velocities of the 
Moveables. For as tothe Velocity, according as this ſhall be grea- 
ter, the greater ſhall the oppoſition be that the Air makes againſt 
them, which ſhall yet more impede the laid Moveable accordipg as 
they are leſs Grave : {o that although the deſcending Grave Body 
ought to go Accelerating in a duplicate proportion to the Duration 
of its Motion, yet neverthelc(s, albeit the Moveable were very 


Grave, in coming from very great heights, the Impediment of the . 


Air ſhall be ſo great, as that it will rake from it all power of far- 
therencreafing its Velocity, and will reduce it toan Uniformand 
Equable Motion : And this Adequation ſhall be ſo much the ſooner 
oDtained,and in ſo much leffer herghts,by how much the Moveable 


(hall 


_ andof Round Figure, and alſo thas are of Matters leſſe Crave, 
and of Cylindrical - Figure, as Arrows, ſhot from Slings or Bows, 


alittle more treedom ) that in * Inſtruments that are pragiicable by * Artifizii, 


halt ſo much as it, the difference of the Times of their coming to 
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hall beleſs Grave. That Motion alſo whiely along the Horizontal 
Plane, - all other Obſtacles being removed, - ought (tobe Equable 
and perpetual, ſhall come to be alrered, and inrhe end'arreſted by 
the Impedimenr of the Air: andhere likewiſe fo much the-ſooner; 
by how much the Moveable ſhall be Lighter. Of which Accidents 
of Gravity; of Velocity, and alſo of F 1pure, i9s being varied {eve- 
ral waies, there can no fixed Science be given.' 'And' therefore that 
we may be able Scicntifically to'treat of: this Matter itisrequiſite 
that we abſtra& from them ; and, having found and demonſtrated 
the Concluſions abſtracted from the Impediments, that'we make 
uſe of them in praGtice with thoſe Limitations that Experietice ſhall 
from time to-rime ſhew us. And yet nevertheleſs the'benefit ſhall 
not be ſmall, becauſe ſuch Marters, and their Figures ſhall be made 
choice of as are leſs ſubje& to the Impediments of the Medinm ; 
ſuch are- the very Grave, the Rotund: and the Spaces, 'and the 
Velocities for the molt part will not be ſo grear, bur'that their ex- 
orbitances may with ealie * Alfowance be reduced to'a certainty. » Tarra. 
Yea more, in Projedts practicable by us, thar are'of Gtave Marters, 


* 
"8 
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the variation of their Motion from the exa@ Parabohical Figure 
ſhall be alcogether in{enſible. - Nay, (and I will aſſume to my ſelf 


us, theic ſmalneſsrendreth the extern and accidental Impediments, 
of which that of the Medium is moſt conſiderable, to be but of 
very {mall note, ' I am able by two experiments to make manifeſt. 
I will conſider the Motions made thorow the Air, for ſuch are thoſe 
chiefly of which we ſpeak : againſt which the ſaid Airin two man- 
ners exerciſeth its power. The one is by more impeding the Movea- 
bles leſs Grave,than thole very Grave. The other is in more oppo- 
fing the greater than the leſs Velocity of the ſame Moveable. As 
ro rhe firſt ; Experience ſhewing us that two Balls of equal 
bigneſs, but in weight one ten or twelve times more Grave than the 
other, as, for example, one of Lead and another of Oak would 
be, deſcending from an height of 150, or 200 Yards, arrive to the 
Earth with Velocity very little different, iraflureth us that the Im- 
pcdiment or Retardment of the Air 1n both is very ſmall : for if 
the Ball of Lead departing from on high in the ſame Moment with 
that of Wood, were but little retarded, and this much, the Lead at 
1t5coming to the ground ſhould leave the Wood a very confidera- 
ble Space behind, ſince it is ten times more Grave ; which never- 
theleſs doth not happen : nay, its Anticipation ſhall not be ſo 
much as the hundredth part of the whole herght. And between a 
Ball of Lead, and another of Stone which weighs a third part, or 


the 
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the ground would be hardly obſervable. Now becauſe the Impe- 
tus that a Ball of Lead acquireth in falling from an height of 200 
Yards ( which is ſo much that continuing it in an Equable Moti- 
on it would in alike Time run 400 Yards ) 1s very conſiderable in 
compariſon of the Velocity that we confer with Bows or other Ma- 
chines, upoa our Projeats ( excepting' the Impetys.s that depend 
on the Fire ) we may without any notable Errour conclude and 


account the Propoſitions to be ablolJutely true that are demonſtra- 
ted without any regard had to the alteratioa of the Medium. In 
the next place as touching the other part, that is to ſhew, that the _ 


Impediment that the ſaid Moveable receiveth from the Air whilſt 
it moveth with great Velocity isnot much greater than that: which 
oppoleth it in moving (Jowly, the enſuing Experiment giyeth us 
full aſſurance of it. Suſpend by rwo threads both of the ſame 


length, v- gr. four or five Yards, two equa] Balls of Lead : and 


having faſtned the ſaid threads on high, ler both the Balls be! re- 


. moved from the ſtate of Perpendicnylarity ; but let the one be re- 
moved $0. or more degrees, and the other not above 4 or 5 : {o 


that one of them being left at hþerty deſcendeth, and paſſing be- 
yond the Perpendicular, deſcribeth very great Arches of 160,150, 


140, &c. degrees, diminiſhing them by little and little : but the 


other ſwinging freely paſleth little Arches of 10, 5, 6, &c. this 


alſo diminiſhing them in like manner by little and little. Here [_ 


ſay, in the firſt place, thac the firſt Ball ſhall paſs its 10, '160,9km. 
degrees in as much Time as the other doth its 10,5, &c. From 
whence it 15 manifeſt, that the Velocity of the frſt Ball ſhall be 16 


and 18 times greater than the Velocity of the ſecond : ſo that in 


caſe the greater Velocity were to be more impeded by the Air than 
che lefter, the Vibrations ſhould be more * rare in the greateſt 


Arches of 180, or 160degrees, &c. than in che leaſt of 10, 8, 4, 


and alſoof 2,and of 1 ; bur this is contradicted by Experience - 


for if two Aſſiſtants ſhall ſer themielves to count the Vibrations, 


one the greateſt, the other the leaſt, they will find that they ſhall 


number not only tens, bur hundreds alſo, withoutdilagreeing one 


ſingle Vibration, yea, or one (ole point. And this. obſervati- 
on joyntly aſſurerch us of the two Propoſitions, namely, that the 
grcareſt and leaſt \ ibrations are all made one after another under 
equal Times, and that the Impediment and Retardment of the Air 
operates no more in the {wifteſt Motion, than in the ſloweſt : 
contrary to that which before it ſeemed that - we our ſelves allo 
would have judged tor company. 

SaGk. Rather, becaule it cannot be denied but that the Air 
unpedeth both thoſe and thefe, tince they both continually grow 


more languid,and at Jaſtceale, it is requilite to ſay that thoſe Re- 


tardations are made with the ſame proportion in the one and in the 


othcr 


CA 
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other Operation. | And then, the being to:make oraater Reſiſtance | 


at on& timethan at another, frqm whatotherdoth itprobeed, bar 
only from its being aſſailed: ar one time: tyith a greater Jaipetss ad 


Velocity, and-at another time.withlefſer 2 Audit this be ſorhen che 
{ame quantity of che Velocity of the Moveable is at oncethe Caule 


and rhe Mealure of the quantity of the Reſiſtance. Therefbre{! 
Motions, whether: they.be ſlow or (witt,: are retardedand impe- 
ded 11 the; fame! proportion : a! Notion in my judgmentmot con- 
temptible. : 4 | ' * ALE! = | 


S xz v. We may alfo in this ſecond caſe conclude, Thatthe 


Fallacjes in the Concluſions, which are demonſtrated,” abſtracting 
from ;the: extern Accidents, are in our. Inſtruments of -yety {ſmall 
conſideration, in-relpe&t of the Motions .of great . Velaciries 'of 
which for the moſt part we {peak, and of the Diſtances which-art 
but very {mall 1nrejationto the Semidiameter and: great Circles of 
the Terreſtrial Globe. | U6 F x. 10. nofion 

S1Mye., I would gladly, hear the reaſon why you ſequeſtrate 
the Projedts from the Impetxs of the Fire, that is, as I conceive from 
the force of the Powder, 'from :the other Projects made by Slingy, 
Bows, or Croſs bows, touching ;their not being in the ſame manner 
ſubjze&to the Acceleration and. Impediment of the Air... 

SAL v-; Famanduced thereto by: the exceflive,and,as I may ſay; 
Supernatural Fury-or Impetuouſneſs with which thoſe ProjeRts are 
driven out - For indeed I think chat the Velocity with which a Bul- 
let is ſhot out of a Musket or Piece of Ordidance may'without any 
 Hyperbole be called Supernatural. For one of thoſe Bullets de- 
{cending naturally thorow the Air from ſome immenſe height, its 
Velocity, by reaſon of the Reſiſtance of the Air will not go in- 
creaſing perpetually : but that which in Cadent Bodies of (mall 
Gravity 1s ſeen ro happen 1n no very great * Space, I mean their 
being reduced 1n the end to an Equable Motion, ſhall allo happen 
after a Deſcent of thouſands of yards, in a Ball of Iron or Lead : 
and this determinate and ultimace Velocity may be ſaid to be the 
greateſt that fuch a Body can obtain or acquire thorow the Air : 
which Velocity I account to be much leffer chan that which cometh 
to be 1mpreſled on the ſame Ball by the fired Powder. And of this 
a very appolite Experiment may advertiſe us. At an height of an 
hundred or more yards let off a Musket charged with a Leaden 
Bullet perpendicularly downwards upon a Pavement of Stone; and 
with the {ſame Musker ſhoot againſt ſuch another Stone atthe Di- 
ſtance of a yard or two, and then ſee which of the two Bullets is 
more flatted : for if that coming from on highbe leſs * dented than 
the other, it ſhall be a ſign that the Air hath impeded ir, and dimi- 


niſhed the Velocity conterred upon ir by the Fire in the beginning 


of the Motion : and that, conlcquently, fo great a Velocity the Afr 
| would 


"y a -”"- g 
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would not ſuffer it to gain comingifrom never ſo great anheigh 


for in caſe the Velocity: unprefſed-ipon ir by the Fire ſhouldttnG 


exceed that which/it might acquireot itsſelt deſcending naturally 
the battery downwards. dughr: r4ther-to be more valid thar lets. 
I have not made ſuch an Experimentyibur inclne- to: think that a 


Mucsket or Cannon Buller falling frem/never fo great arbeight, 


will not niake-that-percuffion which irmakethin'a-Wall ar. a Dj. 
ſtance of a few yards; thar is of fo few thar the ſhazt perforation, 
or, if you will, Scifſure to be made in the Air ſufficeth nor ro'6b- 
viate the exceſs of the ſupernatural imperuoſity-impreſſed on it by 
the Fire. . This cxceflive Impetus: of tuch like forced ſhots: 
cauſe ſome- deformity. in. the Line of the ProjeQion ;- 'makin] 
the beginning: of the Parabo]a leſs inclined or curved than the end. 
But this:can be bur 6f little or no prejudice to! our Author Ih 
pradical Operations :. amongſt the which the principal is the com- 
poſition of a Table for the Ranges, or Flights, which:containeth 
the diſtances of the Falls of Balls ſhot according. ro-all Elevations. 
And becauſe theſe kinds of Proje&ions are made with Mortar- 


Pieces, and-with no grear'charge-; 'in theſe the Impetus not being 


ſupernatural, the Ranges deſcribe their Lines very' exaQly. 
But for the preſent let. us proceed forwards in the "Treidiſa 


where the- Author deſireth ro lead us to the Contemplation and 


Inveſtigation of the. Impetus of the Moveable whilſt it movetrh 


with a Motion compounded of two. And firſt of thatcompou'n- i 
ded of two Equable Motions; the one Horizontal, and the other | 


Perpendicular. 


THEOR. HQ 34:33, 


[t any Moveable be moved with a twofold Equa- 
ble Motion, that is, Horizontal and Perpen- 
dicular, the Tmpetus or Moment of the ation 


compounded of both-the Motions ſhall be po- 


teniig equal to both the Moments. of the fr 
Motions. 


Or let any Moveable be mowed Equably with a double Lation, 
and let the Mutations of the P erpendicular anſwer to the Space 


A B, and let BC anſwer tothe Horizontal Lation paſſed in 
the ſame Time. Foraſmuch therefore as the Spa- 


LL 
| = ces AB, and BC are paſſed by the Equable Mo- 
2G | t10n in the ſame Time, their > Fevabe ſhall be to 


Mowveatle which 1s moved according to theſe two Mitations ſhall de- 
ſcribe 


en, Pr reds ht 


B each other as the fail AB and BC. Eut the. 


A ww cc © &@ £©A 


ws. $3 A. = A + << _8V _ Ft A. 
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ſcribe the Diagonal A C,and its Moment ſhall be a AC. But A Oi 


po:nded of both the Moments A B and B GC, #s poteatia equal to ther 
both takes together: Which was to be demonſtrated. OS Vie 


Sr. It is neceſſary that you eaſe me of one Scruple that 
cometh into my mind, ir ſeemerh to me that this which is now con« 
cluded oppugneth another Propolition of the former TraQtate: in 
which it is afficmed, That the Impetus of the Moveable coming 
f.om A intoBis equal to that coming from Ainto C; and now itis 
concluded, that the Impetus in C is greater than that in B. 

Sat v. The Propoſitions, Simplicins, are both true, but very 
different from one another, Here the Author ſpeaks of one ſole 


Moveable moved with one {ole Motion, but compounded of two, 


both Equablez avd there he ſpeaks of two Moveables moved 
with Motions Naturally Accelerated, one along the Perpendicular 
AB, and the other along the Inclined Plane A C : and moreover, 
the Times there are not ſuppoſed equal, but the Time along 
the Inclined Plane A C is greater than the Tume along the Perpen- 
dicular A B: but in the Motion ſpoken of at preſent, the Motions 
along AB,BC and AC are underſtood to be Equable, and made 
in the ſame Time. 
$1# y. Excuſe me, and goon, for I amfſatisfied. 

| $a v. The Author proceeds to ſhew us that which hapoeth 
concerning the [mpetus of ' a Moveable moved in like manner with 
one Motion compounded of two, that is toſay, the one Horizon» 


tal and Equable, and the other Perpendicular but Naturally-Acce- 


lerate, of which in fine the Motion of the Proje& is compounded, 
and by which the Parabolick Line is deſcribed; in each point of 


- which the Author endeavours to determine what the Impetus of the 


Proje& is3 for underſtanding of which he ſheweth us the manner, 
or, if you will, Method of regulating and meaſuring that ſame [m- 
pets upon the ſaid Line, along which the Motion of the Grave 
Moveable deſcending with a Natural- Accelerate Motion departing 
from Reſt is made, ſaying : 


THEOR. 1}. - PROP. HL 


Et a Motion be made along the Line A B out of Reſt in A, and 

take in ſome point C, and ſuppoſe the ſaid A C tobe the Timeor 

Meaſure of the Time of the ſaid Fall along the Space A C,as alſo 
the Meaſure of the Impetus or Moment in the Point C acquired 
the Deſcent along A C. Now let there be taken in the ſaid Line 
AB any other Point, as ſuppoſe B, in which we are to determine of the 
Impetus acquired by the Moveable along the Fall AB, in proportion to 
Fi. _ the 
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OE ac + A 


the Imperus, which it obtaineth an C, whoſe Meaſure s ſuppoſed. to be 
AC, «Let ASbea Mean- proportional betwixt B A and AC. Wewill 
demonſtrate that the Impetus in B 5s tothe Imperus in C, as SA us to 
AC. Let the Horizontal Line:C D be double to the ſaid AC; and BE 
double toB A. It appeareth by what hath been demonſtrated, That the 
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Cadent along A C being turned along the Horizon G D,; and according 


to the Impetus acquired in C, with an Equable Motzon, ſhall paſs:the 


Space CD in a Time equal totnat 
in which the ſaid AC is paſſed 
with an Accelerate Motion 5, | and 
| A likewiſe that BE 1s paſſed, an. the 
p ls ſame time as AB: But the T ime of 


he 


| fore the Horizontal Line BE %s 
; EPO! _|p paſſedin AS. As theTime $A is 
"EL i to the lime A C, ſo lct EB'beto 
| BL.- And becauſe the Motion by 


BE js Equable the Space B L ſball be paſſed in the Time AC ac- 


cording to the\Moment of Celertty in B: But in the ſame Iime A C 
the Space C D #-paſjed, according to the Moment of Velocity in C : 


the Moments of Velocity therefore are to one another as the Spaces 


which according to the ſame Moments are paſjed in the ſame lame : 
Therefore the Moment of Velocity in C35 to the Moment of Celerity in 
B,us DCs toBL: And becauſe s DCotoBE, ſo are their halfs, 
towit,,C Ato AB: btasE BiStoBL, ſois BAt AS: 1herefore, 
ex xquali, as DC i510BL,ſo is CAHAS : that ts, as the Moment 
of Velocity in C is to the Moment of Velcaty in B, ſois.G A to AS, that 
3s, the Time along C A to the ime along AB. Ihe mauner of Meaſtt- 
ring tre impetus, or 1 be Monzent of Velocat J #1pen a Line along which it 
makes a Motion of Deſcent 1s therefore manifeſt ; which Imperus 
is indeed ſuppoſed to encreaſe according to the Proportion of the 
Time. | 

But this, before we proceed any farther, is to be premoniſhed, that in 
regard we are to ſpeak for the future of the Motion compounded of the 
Equable Horizontal, and of the Naturally Accelerate downwards; ( fur 
from this Mixtion reſults, and by it 15 deſigned the Line of the Proz.&, 
that is a Parabola z )at Is neceſſary that we define ſome Common meaſure 
according to which we may meaſure the Velocity, Impetus, or Moment 
of both the Motions. Aud ſceing that of the Equable Motion the de- 
grees of Velocity are innumerable, of n hich you may not take an) 
promiſcuon({ly, but one certain one which may be be compared and con- 


jozned with the Degree of Velocity naturally Accelerate. I canthinkof 
no more cafie way for the eleSiing and determining of that, than by aſ- 


fenmg another of the ſame kind, Aud that | may the better expreſs 
ny means; Lt 4Cthe Pcrpendicular tothe Horizon C3; and 4 C 
ſi 


j the Deſcent along AB AS: There- © 


Iextend or prolong the Altitude C A in 
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to be the Altitude, and CB the Amplitude of the Sezmiparabola A B 


which js deſcribed by the Compoſition of two L ations; of which one is 
that of the Moveable deſcending along A C with a Motion Naturally 
Accelerate ex quiete in A ; the other 15 the Equable Tranſverſal Moti- 
on according to the Horizontal Line AD. The Impetus acquired in C 
along the Deſcent A C 3s determined by the quantity of the ſaid height 
AC; for the Impetus of 4 Moweable ROD 
falling from the ſame height 3s alwazes _ 
one and. the ſame : but in the Horizontal 
Line one may aſſign not one, but innume- 
rable Degrees of Velocitics of Equable» 
Motions: out of which multitude that I 
k et os Þ A 
may ſingle out, and as it were point with 
the finger to that which I make choice of, 


ſ(ublimi, iz which, as was done before, | 

will pitch upen AE; from which if 1 

conceive in my mind a Moveable to fall _», 4 
ex quiete in E,zt appeareth that its Im- 

petus acquired inthe Time A, is one with which I conceive the ſame 
Moweable being turned along AD to be mowed; and its degree of 
Velocity to be that, which in the Time of the Deſcent along E A paſſeth 
a Space in the Herizon double to the ſaid E A. This Premonition I 
judged-neceſſary. 

It is moreover to be adwvertized that the Amplitude of the Semi- 
parabola A B ſhall be called by me the Horizontal Line | or Plane } 
C B. 

the Altitude, to wit A C, the Axis of the ſaid Parabola. 

And the Line F, A, by whoſe Deſcent the Horizontal Impetus 3s de- 
termined, I call the Sublimity,or height. | 
theſe things being declared and defined, I proceed to Demonſt ra+ 


[101, 


SAaGR. Stay, I pray you, for here me thinks itis convenient to 
adorn this Opinion of our Author with the conformity of it to 
the Conceit of Plato about the determining the different Veloci- 
ties of the Equable Motions of the Revolutions of the Celeſtial 
Bodics 3 who) having perhaps had a conjeQture that no Moveable 
could pafſe from Reſt into any determinate degree of Velocity in 
which it ought afrerwards to be perperuated, unlels-by paſfling 
tho:ow all the other lefſer degrees of Velocity,: or, if you will, 
greater degrees of Tardity, which interpolſe between the afligned 
degree, and the higheſt degree of Tardity, that is of Reſt, ſaid rhat 
ULod after he had created the Moveable Caleſtial Bodies that he 
n:ght aſſign them thoſe Velocities wherewith they were afterwards 
Fi 2 to 
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to be perpetnally moved with an Equable Circular Motion, made 
then, they departing from Reſt, to move along determinate Spaces 


with that Natural Motion in a Right Line, according to which we . 


ſenſibly ſee our Moveables to move from the ſtate of Reſt ſucceſ- 
fively Accelerating. And he addeth, that having made them'to 
acquire that degrec in which it pleaſed him that they ſhould after- 


wards be perpetually conſerved, he converted cheir Right or dire& : 


Motion into Circular ; which only is apt ro conſerve it (elf Equa- 
ble, alwaies revolving without receding trom, or approaching to 


any prefixed term by them defired. The Conceit is truly worthy 


of Plato; and is the more to beeſteemed1n that the grounds there- 
of paſſ:dover in ſilence by him, and diſcovered by our Author by 
taking off the Mask or Poetick Reprelentation, do ſhew it to be 
in its native aſpe&a true Hiſtory. And I think it very credible that 
we having by the Dodrine of Aſtronomy lufficiently competent 
Knowledge of the Magnitudes of the Orbes of the Planets, and of 


their Diſtances from the Center about which they move, as alſo 


of their Velocities, our Author ( to whom Plato's Conjeure was 
not unknown) may ſometime for his curioſity have had ſome 
thought of attempting to inveſtigate whether one might aſlign a 
determinate Sublimity from which the Bodies of the Planets depar- 
ting, as from a ſtate of Reſt, and moved for certain Spaces with a 


Right and Naturally Accelerate Motion, afterwards converting . 


the Acquired Velocity into Equable Motions,they might be found 
to correſpond with the greatneſs of their Orbes,and with the Times 
of their Revolutions. 

Sar v- Ithink I do remember that he hath heretofore told me, 
that he had once made the Computation, and allo that he found 
it exactly toan{wer the Obſervations; but that he had no mind to 
ſpeak of them, doubcing leſt the two many Novelties by him dif- 
covered, which had provoked the dilpleature of many againſt him, 
migiit blow up new iparks. But it any one ſhall have the like de- 
fire he may of himlelf by the Doctrine of the preſent Tradtgive 
himſelf content. But let us purſue our buſineſs, which is to 
ſhew 3 


"PROM IL PROD 1 


How in a Parabola given, deſcribed by the Pro- 
ject, the Impetus of each ſeveral point may be 
determined;- tier > 


Et the Semiparabola be BE C, whoſe Amplitude js C D and Al- 


titude D B, with which continued out on high the Tangent of the 


 ParabolaC A meetethin A; and along the Vertex B let Blbe 


a © 
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an Horizontal Line,and parallel 10 CD. And if the Amplitude TC D 
be equal to the whole Altitude D A, BI ſhall beequal toB A and BD: 
 Andif the Time of the Fall along A B, and the Moment of Velocity 
acquired in B along the Deſcent A B ex quiere in A be ſuppoſed to be 
. meaſure bythe ſaid AB, thenD C ( that is twice Bl ) ſhall bethe 
Space which ſbali be paſſed bythe Impetus A B turned along the Hori. 
zontal Line in the ſame Time : But in the ſame Tim: falling along BD 
ont of Reſt in B, it ſhall paſs the Altitude BD : Therefore the Mowea- 
ble falling out of Reſt in A along AB, 
being converted with the Impetus A B 
along the Horizontal Parallel ſhall 
paſs a Space equal to DC. And the 
Fall along B D ſupervening, it paſſeth 
the Altitude BD, and deſcribes the 
Parabola B C ; whoſe Imperus in the 
Term C 3s compounded of the Equable 
Tranſverſal whoſe Moment 3s as A B, 
and of another Moment acquired inthe C2—— — —D 
Fall BD in the Term D or C ; which. 


Moments are Equal. If therefore we 


ſuppoſe AB to be the Meaſure of one of them, as ſuppoſe of the Equa- 


ble Tranſverſal ; and BI, which is equal to BD, to be the Mealure of 
the Impetus acquiredin DorC ; then the Subtenſe I A ſhall be the 
quantity of” the Moment compound of them both : Therefore it ſhall be 
the quantity or Meaſure of the whole Moment which the Proze& deſcend- 
ing along the Parabola B C ſhall acquire of Impetus in C. This pre- 
miſed, take inthe Parabola any point E, in which we are to determine 
of the Impetus of the Project. Draw the Horizontal Parallel EF, 
and let B G be a Mean-proportional between BD and BF. And foraſ- 


much as A'Bor B D is ſuppoſed to be the Meaſure of the Time, and of 


the Moment of the Velocity in the Fall BD ex quieteinB : BG ſhall 
be the Time,or the Meaſure of the Time, and of the Impetus in F,coming 
out of B. If therefore BO be ſuppoſed equal to BG, the Diagonal 
drawn from A to Q ſhall bethe quantity of the Impetus in E ; for 
A B bath been ſuppoſed the determinator of the Time, and of the Impe- 
tus in B, which turned along the Horizontal Parallel doth alwaies 
continue the ſame: And B O determineth the Impetus in F or m E 
along the Deſcent ex quiete in B inthe Altitude BF : But theſe two 
AB andB O are potentia equal to the Power A O. Therefore that 3s 
manifeſt which was ſought. | 4 


| S$a68« The Contemplation of the Compoſition of theſe diffe- 

rent Impetz's, and of the quantity of that Impetys which reſules 
from this mixrure, is ſo new to me, that itleaverh my mind in no 
{mall confuſion. 1 do not ſpeak of the mixtion of two Motions 
Equable, 
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Equable, though unequal to one another, made the one along the 
Horizontal Line,and the other along the Perpendicular, tor | very 
well comprehend that there is made a Motion of rheſe two poten- 
tia equal to both the Compounding Motions, but my contuſion 
ariſeth upon the mixing of the Equable-Horizontal and Perpendi- 
cular-Naturally-Accelerate Motion. Therefore I could with we 
might roge ther a little better conſider this buſinels. 

Sime. And I ſtand the more in need thereof in that I am not. 
yet ſo well ſatisfied in Mind as I ſhould be, in the Propolitions that 
are the firſt foundations of the others that follow upon them. 1 
will add, that allo in the Mixtion of the two Motions Equable 
Horizontal, and Perpendicular, I would better underſtand that 
Potentiaof their Compound. Now, Salviatys, you fee what we 
want and delire. 

SAL v. Your deſire is very reaſonable : and I will eſſay whe- 
ther my having had a longer time to think thereon may facilitate 
your ſatisfa&ion. But you muſt bear with and excule me if in dil- 
courling I ſhall repeat a great part of che things hitherto delivered 
by our Author. ” 

[t is not poſlible for us to {peak potitively touching Motions and 
their Velocities or Ipetus's,be they Equable, or be they Naturally. 
Accelerate, unleſs we firſt agree upon the Meaſure that we are to 
ule in the commenſuration of thole Velocities, as allo of the Time. 
As to the Meaſure of the Time, we have already thar whichis 
commonly received by all of Hours, Prime-Minutes, and Se- 
conds, &c. and as forthe mealuring of Time we have that com- 
mon Meaſure received by all, io it is requiſite to aflign another | 
Meaſure for the Velocities that 15 commonly underſtood and re- 
ceived by every one 3 that is, which every where 15 the ſame. The 
Author, as hath bcen declared,adjudged the Velocity of Naturally 
deicending Grave-Bodies ro be tit tor this purpole 3 the encreafing 
Velocities of which are the {ame in all parts of the World. So that 
that {ſame degree of Velocity which (tor example)a Ball of Lead of 
a pound acquirerth in having. departing from Reſt,deicended Per- 


pendicularly as much as the height of a Pike, is alwaics, and inall C 
places the lame, and theretore moſi commodious tor explicating t 
the quantity of the Jypeius that 15 derived from the Natural De- \ 
ſcent. Now 1t remains to find a way to determine Hhkewile the 
Quantity of the ſmrpetys 1n an Fquable Motion in ſuch a manner, l 
that all thoſe which diſcourſe abour it may torm the {ame conceit ; 
of its gicatnels and Velocity ; 1o that one may not 1mag1ne 1t more < 
{wifc, and avother le(s ; whereupon aiterwards in conz\yning and | 
mingling this Equable Motion 1magined by them with the efrabh- | 


ſhed Accelerate Motion leveral men may torm ſeveral Conceits of 
ſeveral] greatneſles of Impetu:'s. To determine and repreſent this 
i 22 pPerns, 
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Dial. 3. 1. ) of 1MamTianair.; 
Impetus, and particular Velocity outtAtthyge. hath not foundany : 


way more commodious, that the makingiuſe ofthe Ipetup which; 
che Moveable from time to time acquires mthe Naturally-Acacle- 
rate Motion, any acquired) Moment of \whiclr being! reducedinto) 
an Eauable Motion retajnethvits Velocity: precifcly! limitedziand; 
ſuch, that in ſuch another Time as that wherein'it:did Deſcendy 

palicch double'the\Space of the Height from whicnce ic fell;:Blbr 
bccaule this is the principal point in the buſineſs tharwe are npbn; 
ic 1s £o0d ro make it'to be perteAtly underſtood by lome particUar 
Example. Reaſluming therefore the Velocity and-Hmpetus' acquid 
red by the Cadent Moveable; as we ſaid before, from tire -heiphe 
of a Pike, of which Velocity we' will make” uſe fora Meaſure of 
other Velocities and Impetiufſerupon other occafions, and {uppo- 
ſing, for example, that the /T1me of that Fall be four. ſecond Mis 
nutes of an hotir;! rb find by this ſame Mcalure how-great: the Inr- 
petus of the Moveable would bþe falling from any other heighe 
greater, Or leſſer, we ought-not from the proportion that this other 
height hath to the height of a Pike to argue and convlude the quan- 
tity of the Jmpetzs acquired: in this lecond height; thinking, for 
example, thar the Moveable falling from quadruple the heighr 
hath acquired quadruple Velocity, tor that it is falle ::for that the 
Velocity of the Naturally-Accelerate Motion doth notincreaſe pr 
decreaſe according to the proportion ot the Spaces, but according 
to that of the Times, than which that of the Spaces is greatcr ina 
duplicate proportion, as was heretofore demonſtrated. Therefore 
when ina Right Line we-have aligned a part for the Meatare' of 
the Velocity, ahd allo of the Time, and of the Space 1a that Time 
paſſed ( for that for brevity fake allithele three Magnitudes are 
often reprelented by one fole Line, ) to.find the quantity ofithe 
Time, and the degree of Velocity that the {ame Moveable wauld 
have acquired in another Diſtance we ſhall obtain the ſame, not 
immediaraly by this ſecond Diſtance, but by the Line which ſhall 
be a Mean-proportional betwixt che two Diſtances. But I will 
better declare my lelt by an Example. In the Line A C Perpendi- 
cular to the Horizon let the part AB be underſtood to | 

be a Space paſled by a Moveable naturally deſcending | A 


with an Accelerate Motion: the Time of which pat- | 
lage, in regard I may rep:eleat it by any Line, I willfor ' .B 
brevity, imagine it to be as much as the ſameLine AB . {\ 
and Iikewile for a Meaſure of the I-petus and Velocity _|D 
acquired by that Motion, 1 again take. the ſame Line | 
AB; (o that of all the Spaces that are in the progrels of | 
the Diſcourſe to be conſidered the part AB may be the | C 
Meaſure. Having all our plealure eſtabliſhed under one 
{ole Maznizude AB thele three Mcalures of different kinds of 
| Quantiries, 
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—_— for the Quantity of the Time 1n the Fall A B. And like- 
wile we will ſay that the lypetus, or degree of Velocity that the 
Cadent Moveable ſhall obtain in the TermC, in relation to the 
Impetus thatit had in B, is as the ſame Line ADius inrelationts 
A B, being that the Velocity encreaſeth with the ſame proportion 


as the Time doth: Which Concluſion although it was aſſumed az 
a Poſtulatum, yet the Author was pleaſed to explain the Applicati- 


on thereof above in the third Propoſition. 


This point being well underſtood and proved, we come to the 
Conſideration of the Impetus derived from two compound Moti- 
ons: whereof let one be compounded ofthe Horizontal and alwaies 

uable, and of the Perpendicular unto che Horizon, and ir alſo 


Equable : but let the other be compounded of the Horizontal likes 


wiſe alwaics Equable, and of the Perpendicular Naturally-Accele- 


rate. If both ſhall be Equable, it bath been (cen already that the 


Impetws emerging from the compotition of both is potentis equal to | 
both, as for more plainneſs we will thus Exemplifie. Let the Moves+ 

able deſcending along the Perpendicular A B be ſuppolcd to have, 
for example, three degrees cf Equable Impetus, bur being tranſ» * 


ported along AB towards C, let the ſaid Velocity and Impetus be 


ſuppoſed four degrees,ſo that in the ſame Time that falling it would 


a Palsalong the Perpendicular, v. gr.three yards, 


It would in the Horizontal pals four, butin 
Fre ne that compounded of both the Velocities it 


cometh in the ſame Time from the point A un- 


to the Term C, deſcending all the way along the Diagonal Line 
A C, which is not ſeven yards long, as that ſhould be which is com-* ! 
pounded of the two Lines A B, 3, and B'C, 4, butis5 ; whichgs 


potentia equal to the two others, 3 and 4: For baving found the 


Squares ot 3 and 4,whichare 9 and 16,and joyning theſe together, 


they make 25 for the Square of A C, which is equal to the two 


Squares of A B and BC : whereupon A Cſhall be as much as is the | 


Side,or,ii you will, Root of the Square 25,which is 5.For a conſtant 
and ceitain Rule therefore, when it is required to aflign the 


Quantity of the {mpetus reſulting from two Impetns's given, the 


one Horizontal, and the other Perpendicular, and bo:h Equable, 
they 
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Quanritie Sy that to ſay, af Spaces, of I ines, and of Impetns's, let. | ; 
it be required to determine in the aligned Space, and at che height || 
A C, how much the Time of the Fall of the Moveable trom A to: 

C is to be, and what the Impet»s is that ſhall be found to have been. Bl 
acquired in the ſaid Term C, ia relation to the Time and tothe. | 
Ly meaſured by A B. Both theſe queſtions ſhall be reſolved 
eaking AD the Mcan-proportional berwixe the two Lincs A C. | 
and AB; affirming the Tune of the Fall along the whole Space 
AC to be as the Time AD is in relation to AB, afligned in the 
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| Inpetus, and then to find what 1s the lmpetus of the falling Movea- 


the Time do ſhew us the quantity of the degree of Velocity in the 


be taken AB z the which 1 will {uppoſe ta ſtand for the Mealure 
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hey are cach of. them to'bt ſquared; .and-theis-Squares beivg pat - 
cogether the Raotof the Aggregate is tobe extrafted,'; which thail 3 
give us the-quantity of che Jmpetres colnpounded of chem: bork- IF 


And thus in the foregoing exawple, that: Moveablethar by vereue 
of the Perpendicular Motion would have percuficd upon the Hoci- 
zon with three: degrees of Forceyand with only the Horrzantal Mo- 
tion would have: percufſed in! C with four degrees, percufſing with 
both the [mpets:s conjoyncd, the blow ſhall. be like to.that of the 
Percytient, moved; with. five degrees of Velocity and Force. And 7 
chis. ſame Percuflion would be of the ſame Impetuofity inall the 
points: of che Diagonal A. C, for that the compounded Impetus's 
are alwaies the ſame, never encxeaſing or diminiſhing. 

Let us now fee what befalls in compounding the Equable Hori- 
zontal Motion with another Perpendicular to the Horizon which 
beginning fromReſt gocth Naturally Accelerating. It is already 
manifeſt, thatthe Diagonal, which 1s the Line of the Mation com- 
pounded of theſe two, is not a Right Line, bur Semiparabolical, 
as hath been demonſtrated; * in which the Impets doth g0 con- * Or a'ong 
tinually encreafing by means of+ the continual encreafe of the Ve which. 
locity of the Perpendicular Motion : W herefore, to determine what 
the Impetus isin an aſſigned point of that Parabolical Diagonal, it 
is requiſite firſt to aſſign the Quantity of the Uniform Horizontal 


ble in the point aſſigned : the which cannot be determined withour 
the conſideration of the Time ſpent from che beginning of the 
Compoſition of the two Motions: which Conlideration of the - 
Time 1s not required in the Compolition of Equable Motions, the 
Velocities and bupetys's of which are alwaics the ſame : but here 
where there is inſerted into the mixture'a Motion which begianing 
from extream Tardity goeth cncreaſing'in Velocity according to 
che continuation of the Time, it 15 neceſſary rhat the quantity of 


alligned point : for, as tothe reſt, the Impet#s compounded of theſe 
two ( as in Uniform Motions ) 1s potentis 'equal to bath the others 
compounding. But here again 1 will better explain my meaning by 
an example. In A C the Perpendicular to the Horizon let any part 


of the Space of the Natural Motion made along the ſaid Perpen- 
dicular, and likewiſe letit be the Meaſure af the Time, and allo of 
the degree of Velocity, or, if you will, of the Impetus's. It is ma- 
niteſt in the ficſt place, that if the Impetus of the Moveable in B 
ex quiete in A ſhall be turnedalong BD parallel to the Horizon in 
an Equable Motion, the quantity of its Velocity ſhall be ſach that 
in the Time A B it ſhall paſs a Space double to the Space A B, which 
«t be the Line BD. Thenlet B C be ſuppoſed equal to B A, avd 
Ge let 
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It C E be drawn parallel and equal to BD, and thus by the Points 


Band E we ſhall deſcribe-the Parabolick Line BEI. And becauſe 


that in the Time A B with the Impetos A B the Horizontal Line BD 


or CE is paſled, double to AB, andinſuch another Time the Per- 


z endicular B C is paſſed with an acquiſt of Impetus in C equal ts 


the {aid Horizontal Line ; therefore the Moveable in ſuch another 
Time as A B ſhall be found to have pafled from B to E along the 
Parabola B E with an{mpets compounded of two, each equal ro 
the Impetus A B. And becauſe oneof them is Horizontal, and the 
other Perpendicular, the Impetys compound of them ſhall be equal 
in Power to them both, that is 
double ro one of them. So that 
A. ſuppoſing B F equaltoB A; and 
drawing the Diagonal A F, the 
 Impetus or the Percuſlion in E 
_ L- ſhall be greater than the Percul- 
lion in B of the Moveable fal- 
ling fromthe Height A, or than 
' the Percuſſion of the Horizon- 
tal ypetus along B D,according 
to the proportion of AF to 
A B. Butan cale, ſtill retaining 
LY- _ o BA for the Meaſure of the 
0 | Space of the Fall from Reſt in 
AuntoB, and for the Meaſure of the Time and of the Impetns of 
the falling Moveable acquired 1n B, the AlriczudeB O ſhould not be 
equa] to, but greater than A B, taking B G to be a Mcan-propor- 
tional berwixt the lard A B and BO, the iid B G would be the 
Meaſure ct the Time and of the wipers in O, acquired in Oby the 
Fall from the heighr BO and the Space along the Horizontal 
Line, which being paſled with the Imperuns AB in the Time A B 
would be double ro A B, ſhall, in the whole duration of the Time 
B G, be lo much the grearer, by how much in proportion B Gis 
greater than B A. Suppoling therefore L B equal to B G,and draw- 
ing the Dizgonal AL, it ſhall give us the quantity compounded of 
the two Impetus s Horizontal and Perpendicular, by which the 
Parabola is deſcribed ; and of which the Horizontal and Equable is 


| thar acquired in by the fall of A B, and the other is that acquired 


n O, or, it you will, 1a Þ by the Deſcent BO, whole Time, as alſo 
the quantity of its Moment was B G. And in this Method we hall 
inveſtigate the Impetirs 1n the extream term of the Parabola, in caſe 
ts Altitude were Jeſſer than the Sublimity A B, taking the Mean- 
proportional berwixt them both: which being ſet off upon the Ho- 
r1zontal Line in the place of BF, and the Diagonal drawn, as AF, 
we ſhall hereby have the quantity of the [;zpctas in the extream 
terin of the Parabola, And 
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And to what hath hitherto been propoſed cotiching Ipetny's,; 
Blows, or if you pleale, Percuſſions of tuch like Projedts, itis ne- 
ceflary to add another very neccflary Conſideration ; and this it is: 
That it doth not ſuffice to have regard to the Velocity only of the 
Projet for the determining rightly of the Force and Violence of the 
Percuſſion, bat it is requiſite likewiſe to examine apart the State 
and Condition of that which recerveth the Percuſſion, in the effica- 
cy of which it hath for many relpeds a great ſhare and intereſt. 
And firſt there is no man but knows that the thing ſmitten doth fo 
much ſuffer violence from the Velocity of the Percutient by how 
much it oppoſeth it, and either totally or partially checketh its 


Motion: For if the Blow ſhall light upon ſuch an one as yieldeth to 


the Velocity of the Percutient without any Reſiſtance, that Blow 
ſhall be nullified : And he that runneth to hit his Enemy with his 
Launce, if at the overtaking of him it ſhall fall out that he moveth, 
giving back with the like Velocity, he ſhall make no thruſt, and the 
Aion ſhall be a meer touch without doing any harm. 

But if the Percuſſion ſhall happen to be received vpon an Obje&t 
which doth not wholly yield to the Percutient, but only partially, 
the Percuſſion ſhall do hurt, though not with its whole Impetzs, but 
only with the exceſs of the Velocity of the ſaid Percutient above 
the Velocity of the recoile and receſſion of the ObjeR percuſled : 
ſo that, if v. g. the Percurient ſhall come with 10 degrees of Velo- 
city upon the Percufled Body, which giving back in part retireth 
with 4 degrees, the Impetzs and Percuſlion ſhall be as it it were of 
6 degrees. Andlaſtly, the Percuſſion ſhall be entire and perfe& on 
the patt of the Percutient when the thing percufled yieldeth nor; 
but wholly oppoſeth and ſtoppeth the whole Motion of the Percu- 
tient; if haply there can be {ucha caſe. And1I fay on the part of 
the Percutient, for when the Body percufſed moverth with a contra- 
ry Motion towards the Percuticnt, the Blow and Shock ſhall be 
io much the more Impetuous by how much the two Velocities uni- 
ted are greater than the ſole Velocity of the Percuticnt. More- 
over, you are likewiſe to take notice, that the more or lefs yielding 
may proceed not only from the quality of the Matter more or lefs 
hard, asif itbe of Iron, of Lead, or of Wooll, &c. but alfo from 


the Poſition of the Body that receiveth the Percuſſion. Which Po-- 


firion if it ſhall be ſuch as that the Motion of the Percutient hap- 
neth to hit it at Right-Angles, the Impets of the Percuſſion ſhall 
be the greateſt : butif the Motion ſhall proceed obliquely, and, as 
we lay, aflant, the Percuſſion ſhall be weaker ; and that more, and 
more according to its greater and greater Obliquity : for an Ob- 
1eR 1n that manner (cituate, albert of very folid matter, doth not 
damp or arreſt the whole Impetus and Motion of the Percuticnt, 
which flanring paſleth farther, continuing at leaft in fome part ro 
Gg 2 move 
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' move along the Surface of the oppoſed Body Reſiſting. When 
therefore we have even now determined 6i the greatneſs of the 

Inpetus of the Proje& in the end of the Par..bolicall Line, it ought 

to be underſtood to be meant of the Percufion received upon a 

Line at Right Angles with the ſame Parabolick Line, or with the 

Line that is Tangent to the Parabola in the foreſaid | point : for 

although that ſame Motion be compouided ot an Horizontal and 

a Perpendicular Motion, the Impetus is not at the greateſt either 

upon the Horizontal Plane, or upon that erc& to the Horizon, be- 

ing received upon them both obliquely. 

Sa Gr. Your ſpeaking of theſe Blows, and thele Percuſſions 
bath brought into my mind a Problem, or, it you will, Queſtion 
in the Mechanicks; the ſolution whereof I could never find in any 
Author, nor any thing that doth diminiſh my admiration, or {q 
much as in the leaſt afford my judgment latisfa&ion. And my 
doubt and wonder lyeth in my not being able to comprehend 
whence that Immenſe Force and Violence ſhould proceed, and on 
what Principle it ſhould depend, which we lee ro confift in Per- 
cuſſion, in that with the ſimple ſtroke of an Hammer, thar doth 
' Not weigh above cight or ten pounds, we {ee fuch Reſiſtances to be 
overcome as would nor yield to the weight of a Grave Body that 
without Percuſſion hath an Impetus only by preſſing and bearing 
upon it, albcic the weight of this be many hundreds of pounds 
more, I would likewiſe tind out a way to mealure the Force of this 
Percuſſion, which I . do not think to be infinite, but rather hold 
that it hath its Term 1a which it may be compared, and 1n- the end 
Regulated with other Forces ot prefling Gravities, either of Lea- 
vers, or of Screws, or of other Mechanick Inſtruments, of whoſe 
multiplication of Force I am thorowly latisficd. | 

Sar v. You are not alone 1n the admirableneſs of the effeR, 
and the obſcurity of the caulc of ſo ſtupendious an Accident. I 
rumirated a long tune upon it in vain, my ſtupitation ſtill encrea- 
{irg ; till in the end meeting with our Academan, I received from 
him a double lati-faGtion : firſt in hearing that he allo had been a 
long time at the lame lols ; and next in underſtanding that after he 
had at times ſpent many thouſands of hours in ſtudying and con- 
templating thereon, he had light upon certain Notions far from 

our tir ſt conceptions, and theretore new, and tor their Novelty to 
be admired. And becauſe that I already fee that your Curiolity 
would gladly hear thoſe Conceits which are Kemote from common 
Conzecure, I ſhall nor ſtay tor your entreaty, but I give you my 
word thar fo ſoon as we ſhall have finiſhed the Reading of this 
Treatiſe of Projedts, I will ſer before you. all thoſe Fancies, or, I 
might lay, Extravagancies that are yet lett in my memory of the 
Ditcourles of the Academick. In the mean time let us proſccute 
the Propolttions of our Author, PROBL. 
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PROBL.I. PROP. Vy. 


In the Axis of a given Parabola DOA to find 
a ſublime point out of which: the Moveable 
falling ſhall deſcribe the ſaid Parabola, 


E T the Parabols be AB, its Amplitude H B, and its prolonged . 

Axis HE}; in which a Sublimity js to be found, out of which the 

I Moveable falling, and' converting the Impetus conceived in A 

along the Horizontal Line, deſcribeth the Parabola A B. Draw the 

— Liz A G\wbich ſhall be Parallel to B H, and ſuppoſing A F 

_ equalto A H #r:i» the Right Lint FB, which toucheth the Parabols in 

B: Te entteth the Horizontal Fin AGin G;and unto FAandAG 

let A'P'be a thirtl Proportionat.\ T ſuy, that E 3s the ſublime Point re- 

quited, ont of which the Moveable falling ex quiete in E,” andthe Im- 

petus conceived in A being converted along tbe Horizontal Line overs 

taking the Imptttis of the Deſcent 
in H cx quiete in A, deſcribeththe' 
Parabola A B. _For af we upp 

E A tobe the Meaſure of the Time 
of the Fall from E to A, andof_ 
the! Tmpetus. etquired in A, AG 

( that 1s & Mean-proportional be- 

tween, EA and AF.) ſhall be the 

Trme and the. [mpetus coming 

fromF to A, orfrom AtoH. And 

becauſe the Moveable coming out 0 

E inthe Time E A with the [mpetus acquired in A paſſe i in the Ho- 
HH rizontal Lationwith an Equablke Motion the double of E'\A'; Therk 
fore likewiſe mowing with the ſame Impetns zf ſhall in the Ti A 
paſs the double of GA, to wit, the Mean-proportional BH ( for th 
| Spaces paſſed with the ſame Eqmeble Motion are to one another as the 
| Timcs of the ſaid Motions: ) And along the'P erpenditular AH /ball 
be paſſed with a' Motion ex quiete the ſame TimeG A': Therefore 
. the Amplitude HB. and Altitude A H are paſſed by the Moveable inthe 
ſame Time : Therefore the Parabola A B ſhall be deſcribed by the 
[21 Ne ww of the P Foyer coming from the Sublumity E : W bich Was re» 


COROLLARY. 


Hence itappeareth that the balf of the Baſe or Amplitude ofthe 
Semiparabola' ( which is the fourth part of the Amplitude of 
the whole ”arabola ) is a Mcan-proportional betwixr irs Al- 
ricude and the Sublimity our of which the Moveable falling 
 deſcribeth it. PROBL. 


Te ME ot. OS 
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The Sublimity and Altitude of a Semiparabola 
being givento find its Amplitude, | 


Fr A C be perpendicular tothe 

TA Horizontal Line D C, in 
which let the Altitude C B and 

the Sublimity B A be given: It 5 
required in the Horizontal Line 


| ' DC to find the Amplitude of the 
NE Semiparabols that is deſcribed out of 


Fo the Sublimity BA with the Alti- 
ns dd tude BC. Take a Mean proportional 
D<— = © between CB and BA, to which let 


C D be double, I ſay, that CD #s 


the Amplitude required. The which 
is manifeſt by the precedent Propoſition. 


THEOR. IV. PROP. VI. 


In ProjeQs which deſcribe Semiparabola's of the 
ſame Amplitude, there 1s leſs Impetys required 
in that which deſcribeth that whoſe Ampli- 
tude 1s double to its Altitude, than in any 
other. - 


OR let the Seniparabola be BD, whoſe Amplitude CD 5s dou- 
þ« to its Altitude C By and inits Axis extended on high let B A 
be ſuppoſed equal to the Altitude BC; and draw a Line from 
AtoD which toucheth the Semiparabola in D, and ſhall cut the Hori- 


ontal Line BE inE; andBE ſhall be equal toBCortoBA:Itis 


manifeſt that it is deſcribed by the Project whoſe Equable Horizontal 
Impetus is ſuch as 35 that gained in Bof a thing falling from Reſt in A, 


and the Impetus of the Natural Motion downwards, ſuch as 3s that of 
a thing coming to C ex quiece in B, IWhence it 3s manifeſt, that the 


Impetus compounded of them, and that ſftriketh in the Term D 15 as the 
Diagonal A E, that is potentia equal to them both. Now letthere be 
another Semparabola G D, whoſe Anplitude is the ſame C D, and the 
Altitude C G leſs, or greater thanthe Altitude B C, and let HD touch 
the ſame, cutting the Horiz,ontal Line drawn by G in thepoint K ; and 


asHG to GK, ſolet KGbetoGL : by what hath beendemonſtrated_ 


GL ſÞall be the Altitude from which the Proje&t falling deſeribeth the 


Parabola © 
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Parabola GD. Let G M be a Mean-proportional betwixt A B and 
GL; GM ſhall be the Time, and the Moment orTmpetus in G of the 
Proje&t falling from L, ( for it hath been ſuppoſed that AB is the Mea- 
ſure of ther Hime and Imnperus.) ' Again; let'G Ni bed Meat-propor- 
onal hetwixt B C and: CG: this' GN ſhall be the Meaſuitt'of the 
- Time andthe ll; otTiforft 1245 canirivel T 
Impetus af thei... - . 

from G-t9:Co Toll 
If therefore a | ” 
Line be drawn | q 
Gb be-'the HA 
the Mzaſare of 
the [mperus of Dad | 
the Project 4- 3s TL * 
long the Para- G 
bola BD, ſtiri- 
king in the® £3156 <iE-5 we" 
term D.H bich 
Impetus,] ſay, ow J 

3s greater than the Impetus of the Project ulong the ParabolaB D; 
whoſe quantity was A E.. For becauſe GN 3s ſuppoſed the Mean-pro« 
portional betwixt B C and C G,andB C 55 equal to BE, that 35 t#H G; 
( for they are each of them ſubduple to) C : ) Therefore as C Gs to 
GN, fo fbalN GbetoGK : and, 5 C GorHG 5s to GK, ſo ſhall the 
Squere N G be to the Square of GK: But s HG isto GK, ſo was 
K G ſuppoſedio beto GL : Therefore as N G #5 tothe Square GK, ſo 
KG toGL: But sKGwxtoGL, ſo 3s the Square KG unto the 
Square GM,( for G Ms the Mean betweenK G and GL: ) Therefore 
the three Squares N G,K G,and GM are continual proportionals: And 
the two extream ones N G and G M taken together, that is the Square 
M N, 3s greater than double the Square K G, to which the Square A E 
1s double : I berefore the Square MN 5s greater than the Square AE: 
and the Line MN oreater than the Line AE: Which was to be des 
monſirated. | 


_n 


Hence it appeareth, that on the contrary,in the Proje& out of D 

along the Semiparabola ID B, leſs Impetzs is required than 

_ along any other according to the greater or leſſer Elevation 

of the Semiparabola B D, which is according to the Tan- 

gent AID, containing half a Right-Angle uponthe Hori- 
70N. n 


COROLLARY 


* Or, at the Elce» 
vation of 45 de- 
grecs, 


; d 
* Or Anple of 


45 
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| \ 

And that being (v, it follaweth, that ik Progetions be made with 

the ſame Iwpetys our of the Term D,: according to ſeveral 

Elevations,that ſhall be the greateſt ProjeQion or Amplitude 

of the Semiparabola or whole Parabola which foHoweth ag 

the Elevation of a * Semi-Right-Angle ; and the reſt, made 

according to greater or Jeller Angles, ſhall be \greater-+ or 
leſſer. 


$a Gn. The ſtrength of Nece(ſary Demonſtrations are full of 


| pleaſureand wonder; and fuchare only the Mathematical. L uns 


derſtood before upon truſt from the Relations of ſundry Gunners, 
that of all the Ranges of a Cannon) or of a Mortar-piece, the grea« 
teſt, ſcilicet that which carrycth the Ball farcheſt was that made at 
the Elevation of a Semi-Right-Angle, which they call, of the Sixth 
point of the Square: but the knowledge of the Cauſe whence it 
hapneth infiniccly (urpaſſeth the bare Notion that I received upon 
their atteſtation, and alſo from many repeated Experiments. 

SAL v. You ſay very right: and the knowledge of one ſingle 
Effect acquired by its Caules openeth the Intellect to underſtand 
and aſcertain our ſelves of othereffetts, without need of repairing 
unto Experiments, juſt as it hapneth in the preſent Caſe in which 
having found by demonſtrative Difcourle the certainty of this, 
Thar the greateſt of all Ranges 1s that of the Elevation of a Semi» 
Right-Angle, the Author demonſtrates unto us that which pollibly 
hath not been obſerved by Experience : and that- is, that of the 
other Ranges thole are equal to one another whole Elevations ex- 
ceed or fall ſhore by equal Angles of the $cmi-right : fo that the 
Balls ſhot from the Horizon, one according to the Elevation of (e- 
ven Points, and the other ot 5, (hall light upon che Horizon at 
equal Diſtances: and lo the Ranges of 8 and of 4 points,ot 9 and 
of 3,0. ſhall be equal. Now hear the Demonſtration of it. 


THEOR. V. PROP, VIII. 


The Amplitudes of Parabola's deſcribed by Þ ro- 
jects expulſed with the ſame Impeivs according 
tothe Elevations by Angles equidiftant above, 
and beneath from the * Semi-right.are equal to 
each ather, 


(1 
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 F;anddrawHlandFG parallelto the Ho. LO 


F the Triangle M CB, about the Right- Angle C, let the Hos 
re%ontal "Hh BC and the Perpendicular CM "Ty equal ; 
ſo the Angle M B C ball be Semi-right , and prolonging C M 


to DD, let-there be couſtiturcd in B.uwo equal Angles abowe and below 


the Diaganil MB, vz.MBE, an4dMB D. tt is to be demonſtrated 
that the Amplitndes of the Paradobe s deſcribed by tbe Project s be- 
ing emitted. {or ſhot off | with the ſame Impecus ont of the Term B, 
according to the Elewations of the Angles E B C and DB C,are equal. 
For in regard bat the extern Angle BMC, 3s equal to the two intern 
MID B andMBD,the Angle M B C ſhall alſo be equal to them. And if 
we [uppoſe MB E inſtead of the Angle M B D, 
the ſaid Angle M B C ſball be equal to the two 
Angles Mb E and BD .C : And taking away 
fr. common Angle MBE, the remaining An- 
gle BD!C ſoull be equal to the remaining og 
py E B C: 'Iherefore the Triangles D) C r/ 
Gd BCE are alike. Let the Kight ye | F 
1) C and E C be divided inthe midſt in Hand CA 


rizontal Line CB; andas DH is toHI, ſo B- ———v& 
lt l HbetoH L: the Triangle IH L ſhall be 

like to the Triangle 1 H D, like towbichalſos EGF. And ſeeing 
that LH ant G b are equel ( to wit,halwes of the ſame BC : ) There < 


fore FE, that is F C, ſhall be equal toH L: And, adding the common 


Line F H, C H ſhall beequal to F L. If therefore we underſtand the Se- 
mt parabola to be deſcribed along by H and B, whoſe Altitude ſhall be 
H C, aud SablimityH L, its Amplitude ſhall be C B , which 3s. double 
to Hl, that s, the Mean betwixt D H, or CH, and HL; AndDB 
ſhall be 8 Tangent to it, the Lines C H and HD being equal, And if, 
again, we conceive the P drabola to be deſcribed along by F and B from 
the Sublimity F L, with the Altitude F C, betwixt which the Mean- 
proportional is F G, whoſe double 3s the Horizontal Line C B: C B, as 
before, ſball-beits Amplitude; and E, Ba Tangent toit, ſince EF gig 
F C areequal: but the Angles DBC and E B C( ſcilicer,heir Elewas 
tions ) ſball be —_—_— from the Semi-Right Angle : Therefore the 


Propoſition is demonſtrated. 


THEOR; VI PROP. IX: 


The Ampl itudes of Parabola' s, whoſe Altitudes 
and Sublimities anſ\ver to each other 6 contra- 
710, are equal]; 


Hl Let 
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Et the A litude GF of the Parabola F H bawe the ſame proporti- 


on to the Altitude C Bof the Parabola BD, as the $ ublimity B A 


bath tothe Sublimity FE. I ſay, that the Amplitude HG js equal 
to the Amplitude D C. For ſince the firſt G F- hath the ſame propor-. 
tron to the ſecond C B, as the third B A bath tothe fourth F E'4 There- 


fore, the ReGlaugle 
EY wm GFE of the. firſt and. 


fourth, ſhall be equal to: 


F | 
B third: Therefore the: 


7 th Squares that are 'equal. 
we GD LES & totheſe ReSianples ſhall 


+ be equal toone another: 
But the Square of half” of G H is equal to the: ReGangle 'G PE ; and 


the Square of half of CD is equal to the Rectangle C B A: There. 


fore thele Squares, and their Sides, and the doubles of their Sides ſhall | 


be equal : But theſe are the Amplitudes GH and CD: Therefore the! 
Propoſition is manifeſt. | : A 


LEMMA pro ſequent. 


If a Right Line be cut according'to any proportion, the Squares. iſ 


of the Mean-proportionals: between the whole and the two 
parts are equal to the Square of the whole. 


Et'AÞ be cut according to any proportion in C. I ſay, that the 
Squares of the 'Mcan-proportional Lines between the whole A B and 


the parts A C and C B,- being taken together are equal to the Square of. || 


5 the whole A B. And this appeareth, a Semi- 
/7 circle being deſcribed upon the whole Line 
VA [RJ BA, and from C a Perpendicular being ere- 

ALLE B CGCted CD) andL ines being drawn from Dto 

A, and from D to B. For D A is the Mean- 

proportional betwixt ABandAC; and DB is the Mean-proportie 

onal between A BandBC: And the Squares of the Lines D A and 

D B taken together are equal to the Square of the whole Line AB, 

the Angle ADB in the Semicircle being a Right- Angle : Therefore 

the Propoſition is manifest. 


the ReGlangle CBA 


of the | ſecond and'/ 
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ſhall be that compounded of both the others, (cil. 
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 THEOR. VII. PROP,/X, 


The Impetus or Moment of ahty Semiparabola is 
equal tothe Moment of any Moveable falling 
naturally along the Perpendichlar to the Ho- 
rizon that is equal to the Line compounded of 
the Sublimity and of the Altitude of the Se- 
miyparabola. ay 


. 


+ Et the Semiparabola be AB, its Sublimity D A, and Altitude 
A C, of which the Perpendicular D C 53s compounded. I ſay, that 
the Imperus of the Seniparabola in B is equal to the Moment 
the Mawcable Naturally falling from D to C. Suppoſe D C it ſelf to be 
the Meaſure of the Time and of the Impetus; and take a Mean-pro- 
portional betwixt C D and D A, towhbich let) «© 
C F be equal ; and withal let CE be a Mean- I 
proportional between D C and C A*: Now C F : 
ſhall be the Meaſure of the Tinre and of the Mo- 
ment of the Moveable falling along D A ont of | 
ReſtinD; andC E ſball be the Time and Mo- 
ment of the Moveable falling along A C,' ont of 
Reſt in A, andthe Moment of th: Diagonal E F 


* oY: 


that of the Semiparabola in B. And becauſe 
D C 5cut according to any proportionin A, and becauſe C F and C E 
are Mean-Proportionals between C D and the parts D A and AC; the 
Squares of them taken together ſhall be equal to the Square of the 
whole; by the Lemma aforegoing-: But the Squares of them are alſo 
equal tothe Square of E F: Therefore D F #s equal alſo to the Line DC: 
Whence it is manifeſt that the Moments along DC, and along the Se< 
miparabola A B, are equal in C andB : Whichwas required. 


1 6 2M 


COROLLARY. 


Hence it is manifeſt;that of all Parabola's whoſe Altitudes and 
Sublimities being yoyned together are equal, the Impetys's are 
allo equal. 
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PROBL. IV. PROP. X1, 


The Impeivs and Amplitude of a Semiparabola hes ; 
ing given, to find its Altitude,and conſequently 


its Sublimaty. 


Et the Impetus given be defined by the Perpendicular to the Ho- 
rizon AB; and let the Andlitide along the Horizontal Line be 
B C. It 5s required to find the Altitude and Sublimity of the 
Parabola whoſe Impetus 5 A B, and Amplitude B C. It 4s manifeſt, 


from what hath been already demonſtrated, that balf the Amplitude B C 


will be 's Mean-proportional betwixt the Altitude: and the Sublimity of 
the ſaid Semiparabola, whoſe Imperus, by the precedent P repoſition Is 
the ſame with the Impetus of the Moveable falling from Reſt in A along 


the whole Perpendicular AB : Wherefore B A 3s ſo to be cut that the | 
ReGangle cont ained by its parts may be equal to the Square of ba If of 


BC, which let be B D. Hence it appeareth 
fo be neceſſary that D B do not 'exceed the 
A. bkhalfof BA; for of Reflangles contained by 


-Y 


Line 7s cat into two equal parts. Therefore 
let B A be divided into two equal parts in E. 
And if BD be equal to BE the work us 
= done; and the Altitude of the Semipara- 
bola ſhall be BE, and ts Sublimity E A: 
| ( and ſee bere by the way that the Amplitude 
x. of the Parabola of a Semi- right Elewatzon, 
y as was demonſtrated above, is the greateſt of 
all thoſe deſcribed with the ſame Impetus.. ) 
But let B n be leſs than the half of B A, 
whach 1s ſo to bg cut that the ReStangle under the parts may be equal to 
the Square B D. Upon E A deſcribe a Semicircle, upon which out of A 
ſet off A F equal to B D, and draw a Line from FtoFE, to which cut 
8 part equal E G. Now the ReGangle B G A, together wth the Square 
E G, ſhall be equalto the SquareE A; to which the two Squares A F 
and F E are alfo equal : Therefore the a Squares G E aud F FE be- 
ing ſubſtratted, there remaineth the Rectangle BG A equal to the 


+9 


C 


SquareA F,lcilicet,to BD; and the Line B S is a Mean- proportional E 


betwixt BG aud GA. Whence it appeareth, that of the Semipa- 
rabola whoſe Amplitude 1s B C, and Impetus A B, the Altitude 1s 
BG,and the Sublimity G A. And if we ſet off BI bclow equal toG A, 


this ſhall be the Altitude, and I A the Sublimity of the $ emiparabola | 


IC. From what hath been already d:monſtrated we are able, 
P R OBI. 


_ the parts, the greateſt is when the whole 
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Tis dd6 lows; fin hs things ITN? "Io Tug TION are \ ds 
[ ſcribed by Projefis" of the FR Impetus then," when their "$ubli- 
mities together with their Altitudes do mle'\up \pqul Perpendicu- 
lars upon the Horizon. Theſe Perpendiculars oe are th becom- 
prehendtd between'the fame Horizontal Parallels." Therefore let the 
Horizontal Line CB bt fuppoſed equal to the PerpendiculetB'A;\ and 
draw the Diagonal frdm A' td C:\The Angle\'A'G B ſhall be Semi- 
right, or 45 Degrees.” And the Perpendicular B A being divided into 
two equul parts im D, the SemiparabolaD C\ ſball be the which 3s de- 
ſcribed from the Sublimity A D together with the Altitude DB : and 
its Impetus'in C ſhall be as great as that of "the Moveable comting ont of 
Reſt in A along the Perpendicular A B, is. in B. And if A Gbedrawn 
parallel to BC, the united Altitudes and Sublimities of all other re- 
maining $ enipareboll 5 whoſe futnre Impetus's are the ſame with thoſe 
now mentioned nmſt be bounded- by' the « 2xry berween the Puraiers 
AGuand BC. Farthermore, it baving 
been but now demonſtrated, that the Am- 
plitudes of the Semiparabola's whoſe 
Tangents are equidiſtant either above or | 
below from the Senti-right Elevation are 
equal, the Calculations that we frame 
for the greater Elevations will likewiſe 
ſerve for the leſſer. We chooſe moreover 
a miyiber of ten thouſand parts for the 
greateſt Amplitude of the Projection of 
the Semiparabola made at the Elewation 
of 4.5 degrees : ſo mth therefore the Line 
Þ A, and the Amplitude of the Semipa- 
rabolg BC, are tobe ſuppoſed. '' And we 
make choice e of the n#mber x 0000, becauſe we in our Calculation uſe 
the Table of Tangents, in'which this number agreeth with the Tangent 
of 45 degrees.: Now, to come tothe buſineſs, let CE be drawn, contgin- 
ing the Ancle E C Byreater (. Acnte nota bio iP than the Angle 
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A CB; andlet the Semipara bola be deſ cribed which is touched by the 


LineE C, and who fe Sublimity united with its Altitude 3s equal to 
BA. Inthe Table of Tangents take the ſaid BE for the Tangent at the 
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| given Angle BCE, which divide into two equal parts at F. TW 


find athird Proportional to BF and BC, ( or to the balf of B C, ) 


which ſball of neceſſity be greater than FA; tberefore let it be F O:/ 
Of the Semiparabola, therefore, inſcribed in the Triangle E CB, ac- 
cording tathe Tangent C E, whoſe Amplitude 1s C Bytbe Altitude B F, 
and the Sublintity F O 5s found : But the whole Line BO riſeth above 
the Parallels A G and C B, whereas our work was to bound it between 
them : For ſo both it and the Semiparabola D C ſhall be deſcribed by 
the ProjeCts ont of C expelled with the ſame lmpetus. Therefore we 
are to ſeek another like tothis, ( for innumerable greater and ſmaller, 
like to one auother, may be deſcribed within the AngleBC FE. ) to whoſe 
united Sublimity and Altitude BA ſhall be equal. Therefore. as O B is 
10B A, ſoletthe Amplitude BCbetoCR: and CR ſhall be found, 
ſcilicet the Amplitude of the Semiparabola according to the Elevation 
of the AngleB C E, whoſe conjoyned Sublimity and Altitude is.equal 
to the Space contained between the Parallels G A and ay W hich 
was required. The work, therefore , ſhall be after this mann 

T ake the Tangent of the given Augle BC E, to the balf of which 
add the third Proportional of it, and half of BC, which let be FO: 


Thenas OBistoBA, ſolet B GC be to another, which let be C R; to wit, 


the Amplitude ſought- Let us give an Example. 

Let the Angte E CB be 50 degrees, its Tangent ſhall be 11918, 
whoſe half, to wit, B F, 3s 5959, and the half of B C 3s 5000,the third 
proportional of theſe "fats 3s 4195, which added to the (aid BF 
maketh 1015 4: forthe ſaid B O. Again, a OB#toBA, that 35 45 
10154 75 to 10000, ſo 35 B E, that 4 10000 ( for each of them 15 the 


1angent of 45 degrees ) to ——_ and that ſhall give as the re quired | 


Altitude R C 9848, of ſuch as BC ( the greateſt Amplitude ) is 
10000. Totheſe the Amplitudes of the whole Parabola's are double, 
{cilicet 19596 anb20000. And ſo much likewiſe 3s the Amplitude of 
the Parabola according to the Elevation of 40 de grees, ſunce it u5 equals 
ly diſtant from 45 degrees. 


Sacks. For the perfe& underſtanding of this Demonſtration I 
muſt be informed how true it 1s, that the Third Troportional to 
BF and BI, is ( as the Authos ſaith ) neceſlarily greater thay 
FA. 

SaLlv. That inference, as I conceive, may be deduced Ras 


The Square of the Mean of three proportional Lines 1s equal to 


the ReCtangle of the other two : whence the Square of B 1, or of 
B D equal to it, ought to be equal to the ReQangle. of the firſt FB 


- multiplied into the third to be tound : which third is of neceſlity to. 


be greater than F A, becauſe the Re&angle of B F mulciplicd into 
F Aisleſs than the Square BD : and the Defe& is as much as the 
Square of DF, as Euclid demonſtrates in a Propoſition of his 
| Second 
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Second-Book. You muſt alſo know, that the point F which divi- 
derh-the Tangent EB in rhe middle, will many other times fall. 
above the point A, and once alſo in the ſaid A : In which caſes iris. 


evident of it (elf, that the third proportional to the half of the Tan- 


gentz-and toB I ( which giveth the Sublimity ) is all above A. But. 
che Author hath taken a Caſe in which it was not manifeſt that the. 


ſaid third Proportional is alwaies greater than FA: and which 


therefote being ſer off above the point F. ona ys the Paral- 


lel A G. rota ler us Proceed. 


It ao not be anprofitable if by bel pot tbis Fable we —_—_ ho 
ther, fhewing the Altitudes of ha Lite Semtiparabola « of Projects of 
the 1000 lmperus. 4 nd the ONO of -it js in this manner: : \.. 


"PRODL. VI. PROP. XI1yH, 


Fre rom athe given Amplitudes of Senipatabole's $10 
the folkowing 1 able ſet down, keeping the 
common Jmpeivs with which” every” 'one* of 


them is deſcribed, to compute the, Altitudes of 
each ſeveral Semiparabola. 


Et the Amplitude givenbe BC, and of the Impetus, which is 
ſuppoſed to be alwaies the ſame, let the Meaſure be OB, to wit, 
the Aggregate of the Altitude and Sublimity. The ſaid Altitude 
x requir ed to befound and diſtinguiſhed. Which ſhall then be done when 
BO 3s ſo divided as that the ReStangle contained under its parts 1s 
equal to the Square of half the Amplitude B C. Let that ſame divi- 
fronfall m F , and let both OB and BC be cutin the midſt at D and. 
The Square 1B, therefore, is equal to the 

Recjangle BFO: And the Square DO 55 | O 
equal to the ſame ReGiangle together with the _ Þ 
Square F D. If therefore from the Square | 
D O we deduct the Square B I, which is equal 
to the Rectangle B F O, there ſhalkremain !D 
theSquare FD; to whoſe Side D F, BD be- 

ing added it ſhall give the defired Altitude L- 
Altitude BF. And it 3s thus compounded C ——|— B 
ex datis. From half of the Square B O known 


 ſubſtrabi the Square BI alſs known, of the remainder take the Square 
Root, to which add D B known and you ſhall have the Altitude ſought 
BF. Fer example. The Altitude of the Parabola deſcribed at the 


Elewation of 55 degrees is to be found. The Amplitude, by the follow- 


wg Table 3s 9396zitsbalf is 4698, the Square of that i 15 22071204, | 


this 
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the ſame, to wit, 25 00000, the remainder 1s 2 928796, whoſe Square 
Root 35 1710 very near,this added to the half of Þ O, to wit, 5000, 
gives 67101,and ſo much 3s the Altitude BV . It will not be uuprofe- 


table, to give the Third Table, containing the Altitudes and Sublimi- 
ties of' Semiparabola's, whoſe Amplitude ſi all be alwaies the ſame, . 


SAGR This | would very gladly {ee {tnce by it I may come to 


know the Difference of the Impetus's,and of the Forces that are 
required for carrying the Projed to the fame Diſtance with Ranges 
which are called at Random : which Difference | believe is very 


great according to the diffegent Elevations | or. Moyntares : | ſo that. 
le, one would at the Elevation. of 3 or 4 degrees,or of 


it, for examp 
87 or 88 make the Ball tofa]l where it did, being ſhot at the Ele- 
vation of gr. 4.5. ( where, as hath been ſhewn, the leaſt Impetus is 


Force. 

| Sar. v. You are in the right: and you will find that to do the 
full execution in all the Elevations it 1s requiſite to make great Pro- 
grefſions towards an infinite Impetus. Now let us ſee the Conſtru- 


Qion of the Table. 


required) 1 believe that it would require a very much greater 
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PROBL. Vil PROP. XIV-. 


Tofnd the Altitudes and Sublimities of Semipa- 
rabola's whoſe Amplitudes ſhall be equal for _ 
each degree of Flevation. _ 


parabola to be of 10000 parts,the half of the Tangent of each 

degree of Elevation ſhews the Altitude. As for example,of the 
SemiÞparabola whoſe Elevation is 3o degrees, and Amplitude, as 5s 
ſuppoſed, xo000 parts, the Altitude ſhall be 2887, for ſo much, wery 
near, the half of the Tangent. And bawving found the Altitnde the 
Sublimity is to be known inthis manner. Foraſmuch as it hath been © 
demonſtrated that the balf of the Amplitude of a Semiparabola 3s the 
Me an-proportional betwixt the Altitude and Sublimity, and the Alti- 
tude being already found, and the half of the Amplitude being alwaies 
the ſame, to wit, 5000 parts, if we ſhall divide the Square thereof by 
the Altitude found, the deſired Sublimity ſhall come forth. Asjgthe 


ii; we ſball eaſily do. For ſuppoſing the Amplitude of the Semi- 


. . Example : The Altitude found was 2887 ; The Square of the 'q9000 | 


parts is 25000000 3 which being divided by 2887, giveth $659, we | 
ry near, for the Sublimity ſought. c-= 


Sat v. Nowhere weſee, inthe firſt place, that. the.Canje- 
cure is very true Which was mentioned afore, that in different 
Elevations the farther one goeth from the middlemoſty whether. it 
be in the Higher,or in the Lower, ſomuch greater Inpetws and Vio- ! 


lence isrequired to carry the Projed to the ſame Diſtance. -For the I 


Impetus lying in the mixture of the two Motions, Equable, Horie : 
zontal, and Perpendicular Naturally-Accelerate, of which: Intpetus : 
the Aggregate of the Altitude and Sublimity is the Meaſure, we do 
{ſcein the gropounded Tablethat that ſame Aggregates leaſt in 
the Elevation of gr. 45, in which the Altitude and Sublinuty are | 
equal, ſcilicet each 5000, and their Aggregate 10000. But if we 
ſhould look on any greater Elevation, as, for example, of gr:go,we 
ſhould find the Altirude to be 595 9, and the Sublimity 41 96,which 
added together make 10155. Andſo much alſo we ſhould find the 
Impetus of gr. 40 to be, this and that Elevation being equally re- 
mote from the middlemoſt. Where we are to note, in the ſecond 
place, tharit is true, That equal Impetys's are ſought by two, and 
rwo in the Elevations equidiſtant from the middlemoſt, with this 
pretty variation over and above that the Altitudes and the Subli- 


by . : 
*; Thoſe above Mities of the * ſuperiour Elevations anſwer alternally to the Sub 


45 G*ge 


Irmities and Altitudes of the Inferiour : ſo thar whereas in the 
example 


cannot by any Force lels than infinite, be driven to any di- 


ſay, in this caſe I ſtand in ſome doubt and that I do notreſolute- 


ſhall well conſider the matter, 1t may be we ſhall find ſome corre- 
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Dial.4. of MOTION. 34 
example propoſed, in the Elevation ofgr. 50.the Alticude is $959 
and the Sublimity 41 96,in the Elevation of gr. 40. it falls out on 
the contrary that the Altitude is 4196» and the Sublimity 595g : 
And the ſame happens in all others without any difference ; 1ave 
only that for the avoyding of tediouſnels in Calculations we have 
kept noaccount of ſome trations, which 1n'fo great lums are of no 
value, bur may without any prejudice be omitted. 
Sack. I amobſervingthatof the two Impetzs's Horizontal and 
Perpendicular in ProjzeQions, the more Sublime they are, they need. 
ſo much the leſs of - the Horizontal, and the more of the Perpendi- 
cular. Moreover in thoſe of {mall Elevation, great muſt be the 
Force of the Horizontal Impetzs, which is to carry the Project in a 
little Altitude. But although I comprehend very well that in the 
Total Elevation of gr. 90, all the force in the world ſufficeth not 
ro drive the Proje& one lingle Inch from the Perpendicular, bur 
that it muſt of neceſlity fall in the fame place whence it was expel- 
led ; yet dare I not with the like certainty afficm that likewiſe in the 
nullity of Elevation, that is in the Horizontal Line, the Proje& 


a4 4 


ſtance : So, as that, for example, a Culverin it (elf ſhould not be 
able to carry a Ball of Iron Horizontally, or, as they ſay, at Point 
blank, that is at no point, which is when it hath no Elevation. I 


ly deny the thing, the reaſon depends on another Accident which 
ſeems no leſs ſtrange, and yer I have a very neceſſary Demonſtrati+ 
on for it. And the Accident is this, the Impoſlibility of diſtending 
a Rope, ſo, as that it may be ſtretched right out, and parallel to the 
Horizon, but that it alwaies {wayes and bendeth, nor is there any 
Force that can ſtretch it otherwile. | | 

SaLv. Sothen, Sagredas, your wonder ceaſeth in this caſe of 
the Rope becauſe you have the Demonſtration of it. But if we 


ſpondence between the Accident of the Proje& and this of the =" 
Rope. The Curvity of the Line of the Horizontal Projeion ſeem- ; 
eth to be derived from two Forces, of which one, ( which is that of 
the Projicient ) driveth it Horizontally, and the other, ( which 
1s the Gravity of the Projze& ) draweth it downwards Perpendicu- 
larly. Now {o 10 the ſtretching of the Rope, there are the Forces 
of thoſe that pull it Horizontally, and there is alſo the . weight of 
the Rope it ſelf, which naturally inclineth it downwards. Thele 
two effe&ts are very much alike in the generation of them. Andif 
you allow the weight ot theRope {o much ſtrength and power as to 
be able to oppole and overcome any whatever Immenſe Force, that 
would diſtend it right out,why will you deny the like to the weight 
of the Bifflet? But beſides, I ſhall tell you,and at once procure your 


11 13 wonder 
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wonder,and delight, that the Rope thus tentered, and ſtretch little 
or much, doth ſhape it ſelf into Lines that come very near to Para- 
bolical, and the reſemblance is ſo great, that if you draw a Para- 
bolical Line upon a plain Superticies thatisered& unto the Horizon, 
and holding it revered, that is with the Vertex downwards and 
with the Baic Parallel co the Horizon, you cauſe a Chain to be held 
pendent,and ſuſtained ar the extreams of the Bale of the Deſcribed 
Parabola, you ſhall tee the {aid Chain, as you {(laken it more or leſs, 
to incurvate and apply it ſelf ro the ſame Parabola , and this ſame 
Application ſhall be to much the more exa&, when the deſcribed 
Parabola is leſs curved.,that is more diſtended : So that in Parabola's 
deſcribed with Elevations under gr. 45, the Chain anſwereth che 
; Parabola almoſt ro an hair. $ 
$ S a Gr It{eems then that with ſuch a Chain wrought into ſmall 
| Links one might inan inſtanc trace out many Parabolick Lines up- 
on a plain Superticies. | 
Sar v. One might, and that allo with no {mall commodity, as 1 
ſhall tell you anon. 

S 1m e. Bur before you paſs any farther, I alſo would gladly be 
aſcertained atleaſt in that Propolition of which you ſay there is a 
very neceſſary Demonſtration, I mean that of the Impoſlibility of 
diſtending a Rope, by any whatever immenle Force, right out and 
equidiſtant from the Horizon. 

Sack. I will ſee it I remember the Demonſtration, for under- 
ſtanding of which it is neceſfary, Simpliczus, that you ſuppoſe tor 
true, that which in all Mechanick Inſtruments is confirmed, not on» 
1y by Experience, but alſo by Demonſtration: and this iris, That 
the Velocity of the Mover, though its Force be very ſmall, may 

Y overcome the Reſiſtance, though very great, of a Reliſter, which 
muſt be moved flowly when ever the Velocity of the Mover hath 
greater proportion to the Tardity of the Reliſter, than the Reſj- 
ſtance of that which 15 to be moved hath to the Force of the Mo- 
ver. 

Sinyv. This I know very well, and it is demonſtrated by Ari- 
ftotlein his Mechanical Queſtions, and is manifeſtly teen in the Lea- i 
ver and in the Stiliard, in which the Roman which weigheth not | 
above 4 pounds, will lift up a weight of 400 in caſe the diſtance of 
the faid Roman from the Center on which the Beam turneth be 
more than an hundred times greater than the diſtance of that point 
at which the great weight hangeth from the ſame Center : and this 

cometh to paſs becauſe in the deſcent which the Roman maketh 
paſleth a Space above an hundred times greater than the Space | 
which the great weight mounteth in the {ame Time : Which 1s all 
one as tofay, that the Jittle Roman moveth with a Velocity above 
an hundred times greater than the Velocity of the great Weight. 

AGB 
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Dial. 4. of MOT1ON: . 
SA GR. You argue very well, and make no {cruple at all of 
oranting, that be the Force of the Mover never ſo {mall it ſhall fu- 
perate any what; ever great Reſiſtance at all times when that ſhall 
more exceed in Velocity than this doth in Force and Grayity, 
Now come we to the caſe of the Rope. Anddrawing a ſmall 
Scheme be pleaſed to underſtand for once thac this Line A B, reſts 
ing upon the two fixed and ſtanding points A and B, to have hang- 


1ngat its ends, as you ſee, two immenſe Weights C and D, which 


drawing it with great Force make it to ſtand directly diſtended, it 
being a {imple Line without any gravity. And here Iproceed, and 
cell you, chat if at the midſt of that which is the point E, you ſhould 
hang any never fo little a Weight, as is this H,the Line A B would 
yield, and jnclining towards the point F, and by conſequence 
lengthening, will conſtrain the two great Weights CandD to 
aſcend upwards: which I demonſtrate to you in this manner : 
About the two points A and B as Centers I deſcribe two Quadrants 
E FG, andE LM, and in regard that the two Semidiameters A I 
andB L are equal to the two Semidiameters A E and E B, the exceſ- 
les FI and FL ſhall be the quantity of the prolongations of the 
parts A FandFB, above AEandEB ; and of conlequence ſhall 
determine the Alcents 
of the Weights C and 
D, in caſe that the 
Weight H had hada 
power to deicend to F: 


which might then be 


in cale the Line E F, 
which 1s the quantity 
of the Deſcent of the 


greater Proportion to 

the Line F I whichde- 

termineth cheAſcent of 

the two Weights C & | 

D, than the pondero- | 

lity of both thoſe Weights hath to the ponderoſity of the Weight 
H. But this will neceſſarily happen, be the ponderoſity of the 
Weights C and D never ſo great, and that of H never fo {mall ; for 
the exceſs of the Weights C and D above the Weight His not ſo 
great, but that the exceſs of the Tangent E Fahovethe part of the 
Secant F I may bear a greater proportion. Which we will prove 
thus : Ler there be a Circle whole Diameter is G AI ; and look 
what proportion the ponderofity of the Weights Cand D have to 
the ponderofiry of H, letthe Line B O have the ſame proportion to | 
another, which let be C, than which let D be leſſer : So that B - 

| ſhal 
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ſhall have greater proportion to D, than toC. Unto OB andD 


take a third proportional BE ; and as OE isto E B, fo let the Dia+ ; 
meter G 1 ( prolonging it ) be to IF: and frqam the Term F h 
draw the Tangent FN. And becauſe it hath been preſuppoſed,. : 
thatas OE isto EB, (fois GltolF: therefore, by Compolition,as I 
OBistoBE,ſois G F to F I: But betwixt O Band B E the Mean- F 
proportional 13 D 3 and betwixt GF and Fl the Mean-proporti- . 4 
onal is NF: Therefore N F hath the {ame proportion to F I that 1 
OB hath to D : which proportion 1s greater than that of the . 


Weights C and D to the Weight H. Therefore, the Deſcent or 
Velocity of the Weight H having greater proportion to the Aſcent 
or Velocity of the Weights C and D, than the ponderolity of the 
ſaid Weights C and D hath to the ponderolity of the Weight H: 
[t is manifeſt, that the Weight H ſhall deicend, that is, that the 
Line A B ſhall depart from Horizontal ReGtitude. And that which 
befalleth the righcLine A B deprived of Gravity in caſeany ſmall 
Weight H cometh to be hanged at the lame in E, happens alſo to 
the ſaid Rope AB, ſuppoſed to be of ponderous Matter, without 
the addition of any other Grave Body; for that the Weight of 
the Matter it ſelf compounding the 1aid Rope A Bis luſpended 
thereat. 3 

Sine. You havefully ſatisfied me; therefore Salwviatus may ac- 
cording to his promiſe declare unto us, what the Commodity 1s that 
may be drawn from ſuch like Chains, and atter that relate unto us 
thoſe Speculations which have been made by our Accademian 
touching the Force of Percuſſion. | 

Sar v. Weare for this day ſufficiently employed in the Con- 
templations already delivered, and the Time, which is pretty late, 
would not be enough to carry us through the matters you mention; 

therefore we ſhall deter our Conference till tome more convenient 
eime. 

SaGR. I concur with you in opinion, tor that by ſundry diſ- 
courſes that I have had with the Friends of our Academick I have 
learnt that this Argument of the Force of Percuſſion 1s very ob- 
(cure, nor bath hitherto any one that hath treated thereof penetra- 
ted its intricacies, full of darkneſs, and altogether remote from 
mans firſt imaginations: and amongſt the Concluſions that I have 
heard of, one runs in my mind that 1s very extravagant and odde, 
namely , That the Force of Percuſlion 1s Interminarte, if not Infi- 
nite. We will therefore attend the lealure of Salviatus. Bur for 
the preſent, tell me what things are tholc which are written at the 

; end of the Treatile of Proje&s ? 

SAaLv. Thelc are certain Propoſitions touching the Center of 

SO EPHT Gravity of Solids, which our Academick tound out in his youth, 
ES conceiving that what * FredericoComandino had writ rouching the 
ſame 


| wr it- 
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ſame was not altogether _ without ImperfeRion. He therefore 
choughr that with theſe Propoſitions, which here you ſce written; 
he might ſupply that which is wanting 1a the Book of Comandine; + 
and he applyed himſelf to the {ame at the Inſtance of the moſt 
Illuſtzious Lord Marqueſs Gnid' Vbaldo dal Mon 
celleng Mathematician of his Time, as his ſeveral F 
do ſpeak him ; and gave a Copy thereof ro that Noble 
choughts to hw purſued the ſame Argument iy other Solids not 
mentioned by Comandine : But he chanced after ſome Time to 
meet with the * Book of Signore Luca Valerio, a moſt famous + ;; 
Geometrician, and ſaw that he reſolverh all theſe matters with- 
out omiſſion of any thing, he proceeded no farther, although his 
Agreſſions were by methods very different from theſe of Signore 
Valerio. 

Sack. [t would bea favour, therefore, if, for this time, whicki 
:nterpoleth betweenthis and our next Meeting, you would pleaſe 
to leave the Book in my hands: for I ſhall all the while be read- 
ing. aad ſtudying the Propoſitions that are conlequeney therein 


Sar v. Tſhall very willingly obey your Command ;'and hope 
that w—_ will take pleaſure 1 im theſe Propoſitions. - | 


APPE N DIX, 


In which is contained certain 


Tins ns us DEMONSTRATIONS: 
Formerly written by the ſame Author, touching the = 
CENTER of GR AVITT, of | 
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POSTVLATYVM. 


E preſuppoſe equall Weights to be alite diſpo- © 

ſedin ſeveral Ballances, if the Center of Gra- | 
vity of ſome of thoſe Compounds ſhall divide the Ballance 
according to ſome proportion , and the Ballance ſhalt 
alſo drvide their Center of Gravity vm" to the 
fa ame proportion. 
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LEM M A. 


Let the line AB becut in twoequall parts in C, 
«x half AC let be divided in E, ſothat as B E gto 


E A, ſomay AEbeto EC. TIſay that B E ndouble 
7 E C  wvE A Frau BEgGtE 


————* 4,foa E 41 EC: there- 
fe ore by C ompoſr tion and by Permutation of Proportions | 
B Anto AC, ſon AEioEC: But AEgnroEC, | © 
that s, B Ato AC, ſouBEtrE A: Wherefore Pp 
E s doubleto E A. 


| - This ſuppoſed, We Will Demonſtrate , That, | 
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If certain Magnitudes at any R ate equally exceed- 
ing one another, and whoſe exceſs 1s equal to 
theleaſt of them.be ſo diſpoſed in the Balance, 
as that they hang at equal diſtances, to divide 
the Center of Gravity of the whole Balance 
ſo, that the part towards the leſſer Magnitudes 
be double to the remainder. 


6 


N the * Ballance AB, therefore, let there be fuſpended at equal di- + © 

| ances any number of Magnitudes, as bath been ſaid, F, G, H, K, 
N ; of which let the leaſt beN, and let the points of the Suſpenſions 

be Q C,D,E, B, and let the Center of Graft of all the Magmtudes 
ſo diſpoſed be X. kk to be proved that the part of the Ballance B X* 
towards thg, er Magnitudes is double to the remaining part X Ao _ 
Let the Ballgnce be divided in two equal parts in D, for it vuſt ei- © 
ther fall in ſon point of the Suſpenſions, or elſe inthe middle point bes 


tween two of the points of the Suſpenſions : and let the remaining di- 


ſtances of the Suſpenſions which fall between A and D, be all digide 
into balwes by the Points M and1 3 and et all the Magnituges be dilh: 
ded into parts equal to | | 


N : Now the parts of A MC HL D E 
ſhall be ſo many Zn mum -— N | > 
ber, as thoſe Magriitudes o @.] 2]. _—K 
bo le ©] [{$J. 239 

e WPICD are ſuſpended | |5|6 
at the Ballance, and the L008 


Þarts of G one fewer, 

and ſoof the reft. Let | ge wo 

the parts of F therefore be N, O, R, S, T, and let thoſe of G be N, O, 
R,S, thoſe of H alſoN, O, R, then let thoſe of K be N, O: and alt the 
Magnitndes in which are N ſhall be equal to F 3 andall the Magnitudes 
in which are O ſhall be equal toG; and all the Magnitudes in which 
are R ſball be equal to H ; and thoſe in whichS ſball be equalto K ; and 
the Magnitude T is equalto N. Becauſe therefore all the Magnitudes 
in which are N are equal to one another, they ſhall equiponderate in 
the point ID, which diendetb the Ballance into two equal parts y and for 


e 


the {ame cauſe all the Magnitudeg in which are O do equiponderate in 
I; andthoſe in whithareR inC; and in which are Sin M do equi» 
ponderate ;and T 55 ſuſpended in A. Thexefore inthe Ballance AD at 
the equal diftances 1), WC, M, A, there re k 
ceeding one another equally, and whoſe 
the greateſt, which is compounded of all Ig NN bangeth at by "f 
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An ApprnDix to the 


leaſt which i 1s T bangeth at A > and the reſt are ordinately diſpoſed. 
And again there 3 another Ballance AB in which other Magmtudes 
equal in number and Magnitude tothe former are diſpoſed in the ſame 
order. Wherefore the Ballances AB and A ÞD aredivided by the Cen- 
ter of all the Magnitudes according to the ſame proportion : But the 
Center of Gravity of the aforeſaid Magnitudes 15 X: WH it erefore X | 
divideththe Ballances B A and AD according to the ſuit; ropor tion; | 
fo thats BXi5to0XA, ſos X AtoXD : Wherefore BY js double BN 
to X A, by the Lemma aforegoing : Which was to be proved. 


PROFOSTIIIIEN - : I 

If in a Parabolical Conoid ime be deſcuibed, 
and another circumſcribed by (y linders of 
equal Altitudg; and the Axis of the ſaid-Co- 
noid be divided in ſuch proportion' that the 
part towards the Vertex be double ts that t0- 
wards theBaſe;the Center of GrayFy cf the 

> - 4nſ(cribed Figure of «the Baſe portion ſhall be 
, neareſt to the ſaid point "of diviſion 2 ad the 
©... *Ccnterof Gravity of the circumſcribed from! 
-_ theBaſeof the ond ſhall be more remote: 
and. the- diſtance of either okathoſe Centers 
from that ſame point ſhall be equal to the Line 
that is the ſixth partof the Altitude of one of 
the Cylinders of which the Figures are com- 
poſed. L | 
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\ Ake therefore a P arabolical C onoid,and the Fi igures. that os 
© been mentioned : let one of then be inſcribed, the ether ereymey 
I ribed; and let the Ax of the Conoid, which let be A E, be di 
vided in NN, in ſuch proportion as that A N be double w NE. Is 5 to | 
be proved that the Center of Gravity of the inſcribed Figure t inthe 
LineNE, but the Center of the circumſcribed inthe Line A N. Let, 
the Plane of the Figures ſo diſpoſed be cut through the Axis, and let 
the.Seciion be that of the Parabola BAC: and let the $ efion of, the 
cutting Plane, and of the Baſe of the Conoid be the Line'B C; and. 
let the $ eFions of the Cylinders be the ReGangular Figures ; Y 4s apy 
peareth in the deſcription. Firſt, therefore, the Cylinder of the inſerix. 
bed whoſe Axis is D E, bath the ſame proporpi ter to the Cylinder whoſe. 
Axsi5DY, as the Quadritel D hath to the 


T1 ory _ vi s5'. x8 


Onadrate SY; that s,. 
s DA bathto AY: » and the Cylinder whoſe Axis js NY 4; 4 potentia 
to 
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to the Cylinder YZaSYtRZ, thati, sYAHAT : and, by the 
ſame reaſon, the Cylinder whoſe Axis is. £ V is to that whoſe Axis is 


Z,V,s ZAisto A V. The ſfaidCylinders, therefore, are to one ano- 
ther as the Lines DA, AYzZA, A V: Bit theſe are equally exceed- 


ing to one another, and he exceſs is equal tothe leaſt, ſo that A Tis 
double to AV 3and AY s triple the 


ſame 3 and D A Quadruple. Thoſe @&: A. 
Cylinders, therefore, are certain Mag- tJ; 

nitudes in order equally exceeding one Hl LNG 
another, whoſe excejs 1s equal to the OY \l 
leaſt of them, and is the Line X M, 


K d.Y 
in which they are ſuſpended at coat | /&.& is 
diſtances ( for that each of the Cy- Xx. * 


linders bath its Center of Cravity in / wN ah. \| 
the midſt of the Axis. ) Wherefore, x ws 

by what hath been above de monſtra- © fo = 
ted,the Center of Gravity of the Mag- l 1 1 


nitude compounded of them all divi. 


deth the Line X M ſo, that the part 


towards X is double to the reſt. Divide it, therefore, and, let X «be 
double a M : therefore i «thc Center of Gs Wa of the inſcribed F in 
gure. Divide A V in two equal parts m«: «X ſhall be double to 
ME - But X « #8 double toaM : Wherefore + E ſhall be triple E a. But 
« E 4s triple EN: 1t is manifeſt, therefore, that EN 5s greater than 
EX; and for that cauſe a, which is the Center of Gravity of the in- 
ſeribed F igure, cometh nearer to the Baſe of the. Conoid than N. And 
becauſe that as AE is to E N, ſo is the part taken away + E tothe part 
taken away Ea: and the remaining part ſhall be to the remaining part, 
thatis, AxtoNa, s AEtEN. 1 herefore a N 35 the third part of 


A«t FE the ſixt part of AV. Aud in the ſame manner the Cylind:rs of 


the cir cumſcribed Figure may be demonſtrated to be equally exceeding 
one another, and the exceſs to me equal to the lcast ; and that they have 
their Centers of Gravity at equal diſtances in the Line« M. If therefore 
« Mbe dividedin =, ſo as that + = be double to the remaining part = M 3 
T ſhall be the Center of Grawvity of the whole circumſcribed Ma om 
And ſince « 1s doubleton M;. and Au leſs than double E M. 
that they are equal: )the whole A E ſball be leſs than triple E n=: IW KEE 
fore FE, = ſhall be greater than E N. And, ſince «M 5s triple to Mn, 
and M E with twice « A 1s lkewiſe triple toME: thewhol: AE with 
A « ſball be triple to Es: But AE iripletoEN: W berefore.the 
remaining part A ſball be triple to the remaining part ® N.. Therefore 


N = 3s the ſixth part of AV. And theſe are the p! ren that were x0 bt 
demonſirated. 
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Hence itis manifeſt, that a Conoid may be inſcribed in a Para- 
bolical Figure, and another circumſcribed, fo, as that the 
Centers of their Gravities may. be diſtant from the point N 


leſs than any Line given. 


| if we aſſume a Line ſexcuple of the propoſed Line, aud make the 
> Axis of the Cylinders, of which the Figures arc compounded given 
leſſer than this aſſumed Line, there ſball fall Lines between the Centers 
of Gravities of theſe Figures and the mark, N that are leſs than the 


Line propoſ ed. 


The former Propoſition another way. 


O, ſo, as that CO be double to OD. Itisto be proved that the 
Center of Gravity of the inſcribed Figure 3s in the Line OD; 
and the Cent er of the circumſcribed in CO. Let the Plane of the Fi- 
gures be cut through the Axis and C, as bath been ſaid. Becauſe there- 
fore the Cylinders SN, TM, VI, 
E —— X E are to one another as the Squares 
of the Lines SD, TN, VM, XI; 
and theſe are to one another as the 
— Lines NC, CM, CI, CE: but 


theſe do exceed one another equally; 


| Et the Axis of the Conoid ( which let be CD ) be dividedin 


n and the excels is equal to the leaſt, to 
| —x wit, CE : And theCylinder T Mi 
Eo | | \ equal to the Cylinder QN ; andthe 
: Cylinder V Lequalto PN; and XE. 
17 75 equal toLN : Therefore the Cylin- 
of. ders SN, QN, PN, andLNado | 


equally exceed one another, and the 
exceſs 1s equal to the leaſt of them, 
4 namely, to the Cylinder LN. But 
| | | || the exceſs of the Cylinder SN, above 
ASP LD B the Cylinder QN is a King whoſe 
height 8 QT; that 5, ND; and 
its breadthSQ. And the exceſs of the Cylinder QN aboweP N, 5s 4 
Ring, whoſe breadth is Q P. And the exceſs of the Cylinder PN above 
L N 5 a Ring, whoſe breadth is P L. Wherefore the ſaid Rings S 
QP,P L,are equal to another, and to the Cylinder LN. Therefore the 
Ring ST equalleth the Cylinder XE: the Ring QV, which ;s double 
foS 1, equalleth the Cylinder VI; which likewiſe is double tothe 


Cylinder 
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Diarocuts of C ALfLIEUs. 
Cylinder X E : and for the ſame cauſ e the Ring P X js equal to the 
Cylinder T M 3 and the Cylinder LE ſÞall be equal tothe Cylinder SN. 


In the Beam or Ballance, therefore, KF conne&i ng the middle points of 


the Right-lines E 1 and DN, and cut into equal parts inthe points H 
and G, are certain Magnitudes ſuſpended, to wit the Cylinders $N, 
TM, VI, XE ; and the Center of Gravity of the firft Cylinder is K ; 
and of the ſecond H; of the third G, of the fourth F. And we have 
another Ballance M K, which, 3s the half of the ſaid FK, anda like 


number of points diſtributed into equal parts, to wit, MH, HN,NK, 


and on it other Magnitudes, equal in number and bigneſs to thoſe which 
are on the Beam F K, and having the Centers of Gravity in the points 
M, H, N, and K; and diſpoſed in the ſame order. For the Cylinder LE 
hath its Center of Gravity in M; and 3s equal to the Cylinder $ N that 
hath its Center in K : And theRing P X hath the Center H ; and 3s 
equal tothe Cylinder T M, whoſe Center 3s H : And the Ring Q V ha- 
wing the Center N js equal to the V 1 whoſe Center 5 G: And laſtly, 
the Ring S T bawing the Center K, 3s equal to the Cylinder X E whoſe 
Center is F. Therefore the Center of Gravity of the ſaid Magnitudes 
divideth the Beam in the ſame proportion : But the Center of them is 
one, and therefore ſome point common to both the Beams or Ballance, 
which let be NY. Therefore F Y and Y K ſballbe sKYandYM. FY 
therefore 3s double toY K : and CE being divided into two equal parts 
inZ.,Z F, ſhall be double toK D : and for that cauſe ZD triple to DY: 
But to the Right Line DOCD x triple : Therefore the Right Line 
DO 5 greater thanD Y : And for the like cauſe Y the Center of the 
inſcribed Figure approacheth nearer the Baſe than the point O. And 
becauſe as CD is to DO, ſo is the part taken away ZD to the part ta- 
ken away D Y ; the remaining part C Z, ſhall be to the remaining part 
YO,sCDistoDO; thatis Y O ſhall be the third part f CZ; 
that is, the ſixth part of CE. Again wewill, by the ſame reaſon, de- 
monſtrate the Cylinders of the circumſtribed Fignre te exceed one ano- 
ther equally, and that the exceſs is equal tothe leaſt, and that their 
Centers of Gravity are conſtituted in equal diſtances upon the Beam 
KZ : and likewiſe that the Rings equal to thoſe ſame Cylinders are in 
like manner diſpoſed on another Beam K G, the half of theſaidK Z, 
and that therefore the Center of Gravity of the circumſcribed Figure, 
which let be R, ſo divideth the Beam, as that ZRistoRK, asKR is 10 
R G. Therefore ZR ſhall be double toRK: But CZ % equaltothe 
Right Line K D, and not double to it. The whole C D ſball be leſſer 
than triple to D R:Wherefore the Right Line D R s greater than D ©; 
that 35 to ſay, the Center of the circumſcribed Figure recedeth from the 
Baſe more than the point O. And becauſe Z, K 3s tripletoKR; and 
K D with twiceZ Cs triple to KD ; the whole CD with CZ ſhall be 
tripleto DR: But CD +# triple to DO: Wherefore the remaining 
part CZ ſhall be triple to the remaining part RO; thats, OR 
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s the uh xt part of EC: Which was the Propoſition. 
This FS Falk demonſtrated, we will prove that , 


PROPOSITION. ; 
The Center of Gravity of the. Parabalit 


' Conoid doth ſo divide the Axis, as that the 
part towards the Vertex 1s double to the re-. 


JNOny part towards the Baſe. 


T7 there be a Parabolick, Conoid whoſe Axis let be A Bdivided in 


N Jo as that AN be doubleto N B. It is to be proved that the Cen- 
| ter of Gravity of the Conoid is the point N. For if i benot N,zt 
ſhall be either above or below it. F irſt let it be below; and let it be X: 
And ſet off upon ſome place by it ſelf the Line LO equal toN X; and let 


L © be divided at pleaſure in'S : and look what proportion BX and | 


OS both together have to O'S, and the ſame ſhall the Conoid hawe to 


the Solid R. And in the Conoid let Figures be deſcribed by Cylinders 
having equal Altitudes, ſo, as that that which lyeth between the Center , 


of Gravity and the point N be leſs than LS: = let the exceſs of the 
Conoid above it be leſs than the Solid R : and that this may be done is 
clear. Take therefore the inſcribed, whoſe Center of Gravity let bel: 

now 1 X ſhall be greater than S O : And becauſe that as X B with S O 
is toSO, ſois the Conoid to the Solid R: ( andRis greater than the 


exceſs by which the Conoid exceeds the inſeribed Figure: ) the proporti= 


on of the Conoid tothe ſaid exceſs ſhall be greater than both B X and 


OS zntoSO: And, by Diwiſzon,the inſcribed Figure ſhall have grea- © 


ter proporticn to the ſid exceſs thin B X toSO-: But BX hath te 
X I 2 proportion yet leſs tyanto $SO : Therefore the inſcribed Figure 
ſhall have much greater proportion to the reſt of the proportions than 
BXtoXI: Ihberefore what propertion the inſcribed Figure hathto 
the reſt of the portions, the ſame ſhall a certain otber Line have to X 1: 

which ſhall neceſſarily be greater than B X : Let it, therefore, be MX. 

Ie have therefore-the Center of Gravity of the Conatd X ©: But the 


Center of Grawity of the Figure inſcribed init is I: of the reſt of the © 
portions by which the Cars excceds the inſcribed Figurethe Center of 


Grawvit y ſhall be inthe Line X M, and in it that point in which it ſhall 


be ſo terminated, that look what proportion the inſcribed Figure bath. 


to the exceſs by which the Conoid exceeds it, the Jame.it ſhall haveto 
X I: But it , 1th been proved, that this proportion is that which MX 
hath to X I: Therefore M ſhall be the Center of Grawity of thoſe pro- 


portions by which the Conoid exceeds the inſcribed Figure : Which 


certainly cannot be. For if along by M a Plane be drawn equidiſtant to 


the Baſe of the Conoid, all thoſe proportions ſball be towards one and ' 


the 
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 terthan SL: much greater proporti- 
_ on, therefore, bath the Conoid to the 
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DiaroGcues of Gariteus 


the ſam? part, and not by it divided.: Therefs on the Center if Giavig 
-of the ſaid Gonoid 3s nor belowthe pon N : Neither is it abowe. For, 


if it may, let it be H: and again, 4s before, ſetthe Line LO by it ſelf 
equal to the ſaid H N, and divided at pleaſure in : and the ſame pro- 
portion that BN and SO both together haweto SL, letthe Conoidl 


hivetoR: andabout the Conod let a Fignre be circumſcribed confi 


ſting of Cylinders, as hath been ſaid : by which let it be exceeded ales 


quantity thanthat of the Solid R : and let the Line betwixt the Center 
of Gravity of the circumferibed Figure and the point N be leſjer than 
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S © : the remainder V H jhatl be greater than SL. And becaile thatas 


bothBNandOS 5 to SL, ſo 3s the ; 


Conoid to R: ( and R 1s greater 
than the exceſs by which the circum- 
ſcribed F igure exceeds the Conoid : ) 
Therefore BN andS Ohath leſs pro- 
portionto $ L than the Conoid to the 
ſaidl exceſs. And BV 3s leſſer than. 
both BN and SO ; and V His gred- 


ſaid: proportions, than BV hath to 

V H.- Therefore whatever proporti- | 
on the. Conoid hath to the ſaid pro- 
portions, the ſame ſhall a Linegreater | 

thanB'V baveto VH. Letthe ſame beM VV : Andbecauſe the Center 
ofi Gravity of the eircumferibed Figure is'V; and the Center of the 


TS. F wo "— NE: ok "WW OY 
&: | : 


Conoid is H*.: and ſimce that'as the Condid to the reſt of the proportions, 
ſoirM V toV H,\M' ſhall bethe Center of Gravity of the remaining 
proportions - which hkewtfe 6 impoſſible :'"Therefore the Center of 
Gravity of the Gonoid is not above the 'pojnut N : But it hath been de- 


- monſirated that neither is it benetth * It remdins, therefore, that it ne- 


ciſſarily be inthe point N it felf. | And the ſaite might be demonſtrated 
of Conoidal Phane'cut upon an Axis not ere. The ſame in other terms, 
«appears by what followeth's'' Mer, 


105 OSS OEBAINION. 6 
The Center of Gravity of.the Parabolick- Cox 


nod falleth, betwixt the-Center of the cir 


_ - cumſcribed Figure and the Center of the in- 
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Et thre be a : Dantid whoſ Axisis AB, and the Fi of mw 3 
circumſcribed Figure C, and the Center of the inſcribed O. I fay : 
the Center of the Conoid is betwixt the points C and O. For T. 

not, it ſball be either above them, or below them, or in one of then. Let © 
it be below, as inR. And becauſe R is the Center of Grav G of the 

whole Gone and the Center of Gravity of the e inſcribed Figare is O: 
Therefore of the remaming proportions by which the Conoid exceeds - 
the inſcribed Figurethe Center of Gravity ſball be inthe Line OR ex- 

tended towards R, and in that point in which it is ſo determined, that, 
what proportion the ſaid proportions have to the inſ-ribed Figure, the 
ſame ſball OR have to the Line falling betwixt R and that falling point. 
| Let this proportion be that of O R to R X. Therefore X falleth either 
without the Conoid or within, or in its 
Baſe. That it falleth withont, or in its 
Baſe it is already manifeſt to be an abſur-. 
dity. Let it fall within : : aud becauſe K.R__ 
is toR O, as the inſcribed Figure is to 
the exceſi s by which the Conoid exceeds 

it ; the ſame proportion that B R batbto_ 

R O, the ſame ket the inſcribed Fig e 
hawe to the Solid K : Which nece oF] 
--= ſhall be leſſer than the ſaid exceſs. And let 
another F' igure be inſcribed which may he” 
exceeded by the Conoid a leſs meniy. | 
than is K, whoſe Center of Gravity falleth betwixt O affd C. Letw Yi © 
be V. And, becauſe the firſt Figure is toKas BRtHRO, and the fe ? 
cond Figure, whoſe Center V is greater than the firſt, and exceeded 
by the Conoid a leſs quantity than is K ;, what proportion the ſecond p 
Figure bath to the exceſs by which the Conoid exceeds it, the Jon. "2 
ſball a Line greater than BR bawe toR V.: But R is the Center of Gra-. 1 
f 


vVity of the Conoid ; and the Center of the ſecond inſcribed Figure: 
The Center therefore of the remaining proportions ſhall be without 
the Conoid beneath B : Which is impoſſuble. And by the [ame means 
we might demonſtrate the Center of Gravity of the ſaid Conoid not to __ | 
be in the Line C A. And that it is none of the points betwixt C and | | 
O is manifeſt. For ſay, 'that there other Figures deſcribed, greater i 
fomething than the inſcribed Figure whoſe Center is O, and leſs than = 
that circumſcribed Figure whoſe Center is C,the Center of the Conoid 
would fall without the Center. of theſe Figures ; : Which but now was © 
concluded to be impoſſible : It reſts therefore that it be betwixt the Cen- © 
ter of the circumſcribed and inſcribed Figure. And if ſo, 'it ſball ne- 
ceſſarily be in that poiut which divideth the Axis, ſo as that the pow. 
towards the Vertex #s double tothe remainder fince N may circum- 
ſeribe and inſcribe Figures, ſo, that thoſe Lines which fall betwees | 
their 
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1 proportion 
£1 Wh wa the greateſt ' EXC@ 


- ſame ſhould aL me 40998 poop to two th: 
- theexcefs by whieh thegreateſt exceeds the E: 
=] migdtemoſt: and moreover, that hat Pre- 
xtion & xd. of. the grearelt,; 
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Mer Line Biven, to 


Er AB, BC, and BF, be three proportional Lines; and what 
proportion B Fhathty B A, #þe fume led þave to two thirds 
of CA. And what proportion that compounded of A B and the : 
donde of BE hathtotha campraded of wite #ripte of both &.Bynd 

bet arlotbergo wt $ Ny bave tv AC. | Becauſe; therefore - 
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Therefore, whut pheporrie 1h Hiphe of A th 
bath to the triple of C B, the ſame ſball A C bave to 
CF. Let itbe'C O. Where ore by Compoſition and by ( 
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dnleBC « Bu ijpe AB wh free BC meriphto AB with 


double B C. Therefore A © # triple to SN. 


Again,becauſe O Cisto C A as triple C Bis to triple A B with tr F 


ple CB: andbecauſe 5 CA ito AF,' ſos triple ABtotriple B Gx 
Therefore, ex equali, by perturbed proportion,as OC is to C F, ſo ſhall 
triple AB be to triple A B with treble BC : And, by Converſton of 
proportion, w OFistoF ©, ſo 55 triple BC to triple A B with triple 


BC: AndasCF ito FB, ſos ACto CB, and triple A C to triple 


CB: Therefore, 'ex equali, by Pertarbution of proportion, as OF is 
to F By ſozs triple AC tothe triple of both AB and AC together. 
And becanſe F C and C A are in the fame proportion as C B aatl B A; 
it ſhall be thats F CrtoCA, fo ſhaliB Cheto BA. And, by Com- 
poſition, sF A to A C, ſo are botbBAaulBCtoBA: aud fo the 


triple to the triple : Therefore as FA to AC, jo the compound of tri- - 


pleB A and triple BC #s to triple AB. IWher. fore, as F Astotwo 

| thirds of AC, ſows the compound of triple B A and triple B Co two 

thirds of triple B A; that is,to double BA: Bit as F A is to twothirds 

of AC,ſois F BroMS: Therefore,as F B is toMS,ſo5s the romponnd 
of triple B A and triple B C to double BA: But 6 ObwtoF B, fo 
was Sexcuple A B to triple of both A B and BC: Therefore, EX equa- 

li, OB ſhall haveto MS the ſame proportion'as $ excuple A B bath to 
double B A. Wherefore MS ſhall be the third part of OB: And it 
bath been demonſtrated, that SN # the third part of A ©: It is mani« 
feſt therefore, that MN s third part likewiſe of AB: And this is 
that which was to be demonſtrated. 


' PROPOSITION. 


Of any Fruyſtum vr Segment cut off from a Para- 


bolick Conoid the Center of Gravity is inthe 


Right Line that is Axis of the Fruſtum ; which | 
being divided into three equal parts the Cen- 
ter of Gravity 1s in the middlemoſt and fo di- - 
vides it, as that the part towards the lefſer Baſe | 
hath to the part towards the greater Baſe, the 
ſame proportion that the greater Baſc hath to 


- theleſſer. 


"Rom the Conid whoſe Axis is R B let there be cut off the Solid 
4 whoſe Axis is B E ; .and let the cutting Plane be equidiftaut to 
the Baſe : and let it be cut in another Plane along the Axis eret} 


#pon the Baſe, and let it be the Seflion of the Parabola VR E: RB. 


ſpall be the Didmeter of the proportion, or the equidiftant Diametes 
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LM,V GC: 


ſhall the compound of triple NS and tri- 
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\ M, V C: they ſhall be ordinately applyed.. Divide therefore BB its 
to three equal-parts, of which. let the middlemoſt be QY: and. divide 
this ſo in the point | that QU1 may have the ſame proportion to | Y, as 


the Baſe whoſe Diameter is V C hath to the Baſe whoſe Diameter is 


LM; that #s,that the Square V C hath to Square I, M. It 5s tobe de- 
monſtrated that 1 3s the Center of Gravity of the Fruſtcum LM C. 
Draw the Line N S, by the by,  equall to B R ; andlet $ X beequalto 
ER: and unto N Lond SX aſſume z third proportional SG: andas 
NG#X#toGS, ſolet BQ be tol . Aud it nothing matters whether 
the point O fall above or below LM. And becauſe 1 in the Sefton VRC 
the Lines LM and V C are ordinately 
applyed, it ſhall be that as the Square 
V C #5 to the Square LM, ſo s the Line 
BR RE; Ardas theSquare V C5 
to the Square L M,ſois QItolY: and 
45 BRistoRE,ſoisNS toSX: There- 
fore Qlistol Y,asR Sw to S X.WWhere- 
foreas GY usto YI! fo ſhall bath N GS and 
SXbetoSX: andas EB isto YI, ſo 


pleSX betoSX: Butas EBistoBY, 
ſo is the compound of triple N Sand $ X 
both together to the compound of-N'S and $ X '] bereſatn, 4 E B is to 
BI, ſo is the compound of triple NS and triple $ X to the compound of 


NS 4nd doubleS X. Therefore NS, SX, andSG aretbree proporti-. 


onal Lines: AndasSG is toGN \ ſo 1s the aſſumed Ol to two thirds 
of E B; that is, toNX: ad as the componnd of N S and double 
SX is tothe compound of triple N Sand triple SN, ſois enother aſſu« 
med Lincl BrobE; thatis, toNX. By what therefore hath becn 


above demonſtrated, thoſ eLines taken Pl Bo are a third part of N S3 


that is, of RB: Therefore R Bis triple o BO: Is berefore O ſball 
be the Center of Gravity of the Conoid v R C. And let it be the Cen. 
ter of Gravity of the Fruſtrum LRM of the Conotd : Therefore the 


Center of Gravityof VLMC is intheLine O B, and in that point 


which ſo terminates it, that s VLMC of the Fruſtrum 7s to the 
proportion LR M, ſo is the Line A.O to that which intervenes betwixt 
O and the ſaid point. And becau ſe RO is twothirds of RB; and 
R A two thirds of RE; the remaining part AO ſhall be twothirds 
of the repraming part E B. And becauſe that as the Fruſtum V LM C 
is tothe proportion L RM, ſois NGtoGS: and as NG troGS ſo is 
wo thirds of E B to OI : anditwothirdsof E B is equal tothe Line 
AO: it ſhall be that as the F ruſtumV LMO is to the proportion 
LRM,/ſois A OtoOl1. It xs manifeſt therefore that of the Fruſtum 


VL MC the Cemer of Gravity is the point I, and ſo divideth the Axis, 


« that the part towards the leſſer Baſe is tothe part towards the grea- 
LI 2 ter 
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—_— -: An AprENDIX to the 
ter, 45 the double of the greater Baſe together with the Leſſer is tothe 


$ | double of the leſſer together with the greater. Which 1s the Propoſition = = 
E 3 more elegantly expreſſed. = T4 | 7 
PROPOSITION. j 

| 

If any number of Magnitudes ſo diſpoſed to one , 

another, as that;the ſecond addeth unto the firſt || / 

the double of the firſt, the third addeth unto KF * 

the ſecond the triple of the firſt, the fourth 

addeth unto the third the quadruple of the - 

firſt, and ſo every one of the following ones NW | 

addeth unto the next untoit the magnitude of | *” 

the firſt multiplyed according to the number | f 

which it ſhall hokd in order; if, I fay, theſe | 


Magnitudes be ſuſpended ordinarily on the + 


Ballance at equal diſtances; the Center of the : 
Equilibrium of all the compounding Magni- 

oy l - 
tudes ſhall ſo divide the Beam, as that the part \ 
towards the leſſer Magnitudes 1s triple to the | 
F emainde : 


hang pon it ; and let them be *F05, H,K 3 of which As in 
- the firſt pla ce ſuſpended at T. I ſay, that the Center of the Equi- 

librium ſo cuts the Beam T L as that the part towards T x triple tothe | 
reſt. Let TLbetripleto Ll; andsSL tripleto L P: andQL to LN, 


|  Erthe BeambeL T,and let ſuch Magnitudes as were ſpoken of 


Lo NY a” and L Pto LO:1IP, 
9 LEE - —— Ey 7] PN, NO, and OL 
= 5 E EP AKA ſhall be equal. And 
” —_ <> Bd in F let « Magnitude 
A EF be placed double to A; 
D 5 RE, in G another trebbleto 
A. G the ſame; in H ano- 
me YO B22 - | ther Quadruple ; and 
SD D | | ſo of the reſt : and let 
WONT - tk thoſe Magnitudes be 
> t aken in which there © 
7 i 5 A; andlet the ſame 
be done in the Magni- 
tudes F,G,H,K. And 


becauſe in F the remaining Magnitnde, to wit B, js equalto A ; take it 
double 


ben 2yf 
EY 
: ves Oo 


_ D1rar oGues of GAritEus:. 
Jouble in G, triple in A, &-c. and let thoſe Magnitudes be-thken int 


which there is B: and in the ſame manner let thoſe be taken in which is 


C,D,andF : now all thoſe in which there 3s Afhbal be equal toK: and 
the compound of all the B Þ ſhall equal H; and the compound of C C 
ſhall equal G; and the compound of all the D D: ſhall equal F ; and 


E ſhallequal A. And becauſe TI is double to 1 L, 1 ſhall be the point 


of the Equilibrium of the Magnurudes compoſed of all the A At and 
likewiſe ſince SP 3s double toP LL, P ſhall be the pornt of tbe Equalibcj- 
um of the compo$t of B B : and for the ſame exaſe 'N fhall bethepaint 
of the Equilibrium of the compoſt of CC: and O of the compound 
of DD: and L that of E. Therefore T L is a Beant on which at 


equal diftances certain Magnitudes K, H, G, F, A do bang. Aud again 


L I 5s another Ballance,on which, at diftances in Ike manner equal, - do 


| hang ſuch a number of Magnitudes, and in the ſame order equal to the 


former. For the compound of all the A A, which hang on |, 5s equal to 
K hanging at L; andthe compoſt of all B B, wbizth is ſuſpended at P,is 
equal to H banging at P; and likewiſe the compound of C C, which 
hangeth at N do equal G ; and the compoſt of D; which hang on O; 
are equaltoF ; audF,, hanging on, is equal to A, Wherefore the 
Ballances are divided inthe ſame proportion by the Center of the com 
pounds of the Magnitude. And the Center of the compound of the ſaid 
Magnitutles 3s one. Therefore the common point of the Right 'Line T Lz 


| and of the Right Line L1 ſball be the Center ,which let be X Therefore 


45 TR 55 to X L,ſo ſball LX beto XI; and the whole T L tothe whole 
LI. But TL 55striple to L I: Wherefore T X ſball alſo be rriphe to X L; 


PROPOSITION. 


[fany number of Magnitudes be fo taken that the 


ſecond addeth unto the brit the triple of the 
trſt, andthe third addeth.wita the ſecond the 
quintuple of the firſt, and the-fourth addeth 
unto the third the ſeptuple of the firſt, and (6 
the reſt, every one encreaſing above thenext to 

it, and proccedeth ſtill to a new multiplex of 
the firſt Magnitude according to the conſe- 
quent odd numbers, like as the Squares of 
Lines equally exceeding one another do pro- 
ceed, whereof the exceſs is equal tothe leaſt, 
and if they be ſuſpended on a Ballance at equal 
Diſtances.the Center of Equilibrium of all the 
- compound Magnitudes ſo divideth the Beam 
that 
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An AppeND1x to the SY 
” thatthe part towards the leſſer Magnitudes 18 


more than triple the remaining part ; and alſo 
one may take a diſtance that is to the ſame.leſs 


. than triple. 


N the Ballance BE let there be Magnitudes, ſi uch as were ſpoken off, 


from which let there be other Magnitndes taken away that were to 


difboled in the precedent, and let it be of 
one another as they were diſpoſed i Þ wo neiogfprts 


EF the AA: the reft, | 
—A |] im which are q 
ſhall be diſtributed 
E in the ſame order, 
but the greateſt de 
ficient. Let EDbg 
triple to DB; anl 
GF triple to FB. 
D ſhall be the Center 
of the Equilibrium 
of the compound con« 
fiſting of allthe A A; 
and iF that of the 
compound of all the 
CC. W —_— the 
Center of tbe coms 
pornd of both A A 
and C C falleth be- 
tween D and F. Let 
it beO. It 5 there- 
| ore manifeſt that 
EO 5s more than triple to OB; but GO leſs thantriple to the 
ſaxee O B : Which was tobe demonſtrated. 
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If toany Cone or portion of a Cone a Eigure con- 
ſifting of Cylinders of equal heights bemnſcri- 
bed and another circumſcribed ; and it its Axis 
be ſo divided as that the part which, lyeth be- 
twixt the point of diviſion and the.V ertex be 
triple to the reſt ; the Center of Gravity of 
the inſcribed Figure ſhall be nearer to the Baſe 
of the Cone than that point of diviſion : and 
the Center of Gravity of the circumſcribed 
ſhall be nearer to the Vertex than that ſame 


point. 


. 
* 


T1 therefore a Cone, whoſe Axis is NM. Let it be divided 


ES Zn bs OAS a 5" IE OT ECL © I” 
BS © oe MOIST, EO EA IDWS Hi E, POLES - PENE >396, , -300V 5 fe tn 14] ef 
OE 1 EO. be PNG OF» EN SN 4 Eb _ warped Sy fa Fr EG Ihre 
J ; on Pb * PN. $ at (Rl 0 
- - "yo. 
Pi 5 2 
JET 
ET 24 
IB 
«7 
oft, 8 
$ _ TX -- 
" Lu +; 
wt 
j 's 
£39 
£ 
» . * 
ts 
” CY 3 
3 
Y 
«4 Dn. 
+ 8 
Ws 
Wn 
} 
{ 


ins ſo, as that N $ betriple to the remainder $M. Tay, that 
the Center of Gravity of any Figure inſcribed, as was ſaid, in 


- 4 Cone doth confift in the Axis NM, and approacheth Hearer to the 7 
' 8 of theCone thanthepointS: and that the Center of Gravity of the 
| Circumſcribed 3s likewiſe in the Axis N M, and nearer to the Vertex 
thanis S. Let a Figure therefore be ſuppoſed to be inſcribed by the Cy. 
linders whoſe Axis MC, CB, BE, E A are equal. Firſt therefors 
f the Cylinder whoſe Axis is M C batb = 
: _ to the Cylinder whoſe Axis is C Btbe 
\ WU ſame proportion as its Baſe bath to 


the Baſe of the other ( for their Alti- 

tudes are equal.) But this propor- 
830n is the ſame with that which the 
' BB Square CNbathto the SquareN B: 
And ſo we might prove, that the Cy- 
linder whoſe Axis is C B hath tothe / 
Cylinder whoſe Axis is BE the ſame | 
proportion; as the Square B N bathto l 


the Square NE : and the Cylinder 
whoſe Axis is BE bath to the Cylin- = L- 
der whoſe Axis is E, A the ſame pro- l 


portion that the Square EN bath to 

the Square N A. But the Lines N C, 

NB, E N, and N A equallyexceed one 

another, and their cxceſs equalleth the 
P. leaſt, that is N A. Therefore they are certain Magnitude, to wit, ins 

ſcribed Cylinders baving conſequentlyto one annbef the ſame proporti» 

"1 06 the Squares of Lines that equally exceed one another; and the ex» = 


ceſs 


oy : ET. Ws ones gp 
& ” 


Af AER RvR C- 


ceſs of which is equal ni the lasfh: ond they are boſe on AY Beam 
T I that their ſeveral ga of Gro ca Inge that at on 
diſtance 5s. 5. Thet ne s wth Fat 
the Center of parkgr ary all ſo compoſed Magpitrdes Ap. wes the 
Balance T I, that the puarttowards T 1s more tha#: righ to the remain- 
der. Let this Cqnter.be O. T O therefore is more than triple to OI. 
But T N is triple tol M. Therefore the whole M O will be leſs thang 
fonsth part -of the whole M N, whoſe fourth part was ſuppoſed to be 
MS. It ze wanifeft, therefore, that the point O dath ngarer approach = 
tbe Baſe e of the Cane thanS. And let the circumſcribed Fi igure be com- 
poſed of the Cylinders whoſe Axis MC, CB, BE, EA and AN are 
equal to each other, and, like as in thoſe inſcribed, "let them be to one 
another as the' Squares of the Lines MN, NC, BN, NE, AN, 
which equally excced one another, and the exceſs FI equal ta the leaſt 
AN. Wherefore, by the premiſes, the Center of Gravity of all the Cy- 
linders ſo diſpoſed, which let be V, doth ſo divide the Beam R 1 that ihe 
part towards R, to wit R V, 1s more than triple to the remgizing fart 
V L: but T V ſhall belejs. thas triple to.the ſame. But N T is trig 
all [M: Therefore all V M is more thau the fourth part of all MN, 
whoſe fourth-part was ſuppaſed to be M.$. Tberefare tbe point V is 
nearer to: the Vertex. than the Point S. Which wes ta be CP 
ted, ' 


About a given Cone a _ may be cirenmſcri- 
bed and another inſcribed conſiſting of Cylin- 
ders of equal height,ſo, as that the Line whach 
lyeth betwixt the Center of Gravity of the 
circumſcribed, and the Center of Gravity of | 


the inſcribed, may be Fr than my. Line | 
e1VeCn. 


Et a Cone be given, whoſe Axisis AB; and let the Lone - 
8 given beK. I ſay; Let there be placed by the Co liv L 

equal to that inſcribed in the Cone, having, for its Altituds balf 
of the Axis AB: andlet AB be dividedin Cy ſo as that A C be twid | 
pletoCB: Andas AC ist0K, ſalt theCylinder L be tothe Solid Ws 
And about the Cone let there be a. Figure circumſcribed of Cyilith 
ders that bawe equal Altitude, and tet. another be inſeribed, ſo" av hut 


- of: C day. " thae- cirOwen | ſcribed be B; whiclefad 
above C: auþlet the Center of the. inſcribed be, felling bene @ 
Tſay, 
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DiatogGues of GaLliltus | 
I ſay now, that the Line ES is leſſer than K. For if not, then et CA 
be ſuppoſed equal to E O. . Becauſe therefore OE bath to K the ſame 
proportion that L bath to X.; aud the inſcribed Figure is not leſs than 
the Cylinder L;, andthe exceſs with which the Jaid F igre is exceeded 
by the circumſcribed is leſs than the Solid X : therefore the inſcribed 


Figure ſhall bave to the ſaid exceſs 
greater proportion than OE hath to 
K: Bat the proportionof OEtoKis WES. 4: 
not leſs than that which O E bath to 
ESwith ES. Let it not be leſs than 
K. Therefore the inſcribed Figure 4 
hath to the exceſs of the circumſcri® 
bed Figure above it greater propor- 
tion than O E hath to ES. Therefore _ 
a the inſcribed is to the ſaid exceſs, ANTE 
ſo ſball it be tothe LineE S.Let E R | 
be a Line greater than EO; andthe |}. > _ 
Center of Grawity of the inſcribed FF Bl 
Figure is $, and the Center of the cir= L 
cumſcribed is F. It is manifeſt there. | 
fore, that the Center of Grawity of | K 
| the remaining proportions by which ESSE 
the circumſcribed exceedeth the in 
ſcribed is in theLine R E, and in that point by which it is ſo terminge 
ted, that as the inſcribed Figure is to the ſaid proportions, ſo is the Line 
included betwixt E and that point to the Line E'S. And this propor- 
tion hatÞREtoES. Therefore the Center of Gravity of the remain- 
ing proportions with which the circumſcribed Figure exceeds the in- 


| feribedſballbeR, which'is impoſſible. For the Plane drawn thorow 
© R equidiftant #0 the Baſe of the Cone doth not cut thoſe proportions. It 
i + therefore falſe that the Line E S js ot leſſer than K. It ſhall therefore 


be leſs. 1 be ſame alſo may be done in a manner not unlike this in Pyras * 
mides, as ne could demonſtrate. 


COROLLARY. 


| | 
| Hence it is manifcſt, that a given Cone may circumſcribe one 
Figure and inſcribe another conſiſting of Cylinders of equal 
| Altitudes ſo, as thatthe Lines which are intercepted betwixt 
wy their Centers of Gravity and the point which ſo divides the 
L Axis of the Cone, as that the part towards the Vertex is tris 
c ple to the 1«ſt, are leſs than any given Line. 

þ Or, fince it bath been demonſtrated, that the ſaid point dividingihe 
i Axzs, af was ſaidg is alwaies found betwixs the Cemers of Grawity 
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of the Circumſeribed and inſeribed Figures : and that it's poſſuble,1Þuk 
there be a Lize in the middle betwixt thoſe Centers that is leſs thanany. 


Line aſſigned 3 it followeth that the ſame given Line be much leſs that Z 
lyeth betwixt one of the ſaid Centers and the ſaid point that divides Y 
the Axis. _ Tz 4 
PROPOSITION, nM C 
T he Center of Gravity divideth the Axis of any | #4 
Cone or Pyramid fo, that the part next the : 
V ertex 1s triple to the remainder. =: 
Lo p 
Et there be a Cone whoſe Axis is AB. And in C let it be divided, _ t 
| ſothat AC be triple to the remaining part CB. It istobe proved, _ to 
that C is the Center of Gravity of the Cone. For . if it be not, the FT 
Cone's Center ſhall be either above or below the point C. Let it be firſt | F 
beneath, and let it be E. And draw the Line LP, by it ſelf, equalto | - 
CE; which divided at pleaſure in N. And as both BE and PNto- © Þ 
gether are to PN, fo let the Cone be to the Solid X : and mſcribeinthe W j 
Cone a Solid Figure of Cylinders that have equal Baſes, whoſe Center WM 
of Gravity us leſs diſtant from the point C than is the Line LN, and T 
the exceſs of the Cone above it leſs than the Solid X. And that ths | Ti 
may be done 1s manifeſt from what bath been already demonſtrated. 
Now let the inſcribed Figure be-ſuch as 
= was required, whoſe Center of Gravity 
let bel. The Line 1 E therefore ſhall be a 


greater than NP together with LP. Let 
C Eand ICleſs LN be equal : And be- 
cauſe both together BEandNP+4toNP 
as the Cone to X : and the exceſs by wbich 
the Cone exceeds ihe inſcribed Figure is 
leſs than the Solid X : Therefore the Cone 
ſhall bave greater proportion to the ſaid 
X Sthan both BE and NP to N P:and,by 
Diviſion, the inſcribed Figure ſhall have 
4 greater proportion to the exceſs by which 
the Cone exceeds it, than BE to NP: But BE hath leſs proportion to 
E 1 than toNPwithlE. Let NP be greater. Thenthe inſcribed Fi- 
ure hath to the exceſs of the Cone above it mich greater proportion 
than BEtoE |. Therefore as the inſcribed Figure 3s to the ſaid exceſs, 
; ſo ſball a Line bigger than BE be to E I. Let that Line be ME. Becauſe, 
therefore, ME 55 toE 1 as the inſcribed Figure 3s to the cxceſs of the 
Cone above the ſaid Figure, and D 4s the Center of Gravity of the 
Cone, and 1 theCenter of Gravity of the inſcribgd Figure _— 2] 
74, ; M ſhalt. 
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Dixit o@utsof Gatifzus 
M ſhall be the Center of Gravity of the remaining proportions by which 


'the Cone exceeds the inſcribed Figure. Which is impoſſible. Therefore 


the Center of Gravity of the Cone 3s not below the point C. Nor is it 


aboweit. For if it may be, let it beR. And again aſſume L P cut at 


pleaſure in N : And as both BC andN P together are to NL, ſo let the 
Cone be to X. And let a Figure begin like jranner,circumferibed about 
the Cone, which exceeds the ſaid Cone a leſs quantity than the Solid X . 
And let the Line which intercepts bet wixt its Center of Gravity and C, 
be leſſer than NP. Now take the circumſcribed Figure, whoſe Center 


let be O; the remainder OR ſhall be greater than the ſaid NL. And 


becauſe, as both together BC and PN jstoNL, ſo is the Coneto X : 


And the exceſs by which the circumſcribed exceeds the Cone 35 leſſer 


than X : And BO 3s leſſer than B C and PN together : And O R grea- 
ter than LN: The Cone therefore ſhall have much greater proportion to 
the remaining proportions by which it was exceeded by the circumſcribed 
Figure, thanBO to OR. Letitbe a MO t9OR. MO ſhall 
be greater than B C; and M ſball bethe Center of Gravity of the pro. 


portions by which the Cone is exceeded by the circumſcribed Figure, 


IV hich is inconvenient. T herefore the Center of Gravity of the Cone is 
not above the point C. But neither 55 it below it \ as bath beenprowed: 
Therefore it ſball be C it ſelf. And ſoin likg manner may it be demon- 
ſtrated in any Pyramid. 


PROPOSITION: 


| If there were four Lines continual proportionals : 
and as the leaſt of them were to the exceſ; by 


whach the greateſt exceeds the leaſt, ſo a Line 
taken at pleaſure ſhould be to 2 the exceſs by 
which the greateſt exceeds the ſecond ; and as 
the Line equal to theſe ( wiz, to the greateſt, 
double of the ſecond, and triple of the third ) 
Is to the Line equal to the quadruple of the 
fourth, the quadruple of the ſecond, and the 
quadruple of the third, ſo ſhould another Line 
taken be to the exceſs of the greateſt above the 
ſecond : theſe two Lines taken together ſhall 
bea fourth part of the greateſt of the propor- 
tionals. - 
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An AÞPpENDIX to the 


DOK let A B, BC, BD, and BE be four proportional Lines. And = 
E- BE#toE A,ſoletF G beto3of A C. Andas the Line equal 
to AB and to double BC and to triple BD % to the Line equal 

to the quadruples of AB, BC, and BD, ſola HG bet AC. It 5 
to be proved, that HF 3s a fourth part of A B. Foraſmuch therefore 


1 as AB, BC, BD,andBE 

on» OP are proportionals,. A C, 
A ————— — þ CD, eMDE ſal bein | 
oo | the ſame proportion: And - 

F as the'quadruple of the ſaid 


AB, BC, and BD is to © 
AB withthe double of BC and triple of BD, ſo 5s the quadruple of 
AC, CD, andDE ; that s, the quadruple of AE; to A C withthe 
double of C D,and triple of DE. And ſois AC ts H G. Therefore 
as the triple of AE #s to A C, with the double of CD and triple of 
DE, ſoss;of ACto HG. And as the tripleof AE is to the triple of 
EB, ſos3ACroG F : Therefore, by the Converſe of the twemy 

fourth of the fifth, As triple AEwto AC with double CD and tri- 
ple DB, ſo 5*of ACtoHF: And as the quadruple of AE #stoA C 
with the double of CD andiriple of D B 3 that is, to A BwithC Band 
BD, ſos ACtoHF. And,by Permutation, as the quadruple of A E 
js to AC,ſois ABwithCBandBDtoH F. Audss ACis toA E, ſo 
is A Bto AB withCB and BD. Therefore, ex zquali, by Perturbed 
proportion, as quadruple AE is to AE, jo is ABto HF. Wherefore j 

1 manifeſt that H F is the fourth part of A B. | | 


PROPOSITION. 


The Center of Gravity of the Fryſt;mof any Py- 
ramid or Cone, cut equidiſtant to the Plane 
of the Baſe, 1s inthe Axis, and doth ſo divide 
the ſame, that the part towards the leſfcr Baſe 
1s to the remainder, as the triple of the greater 
Baſe, with the double of the mean Space be- 
twixt the greater and leſſer Baſe, together 
with the leſſer Baſe is to the triple of the fefſer 
Baſe, together with the ſame double of the 
mean dpace, as alſo of the greater Baſe, * -* 
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Diatocues of GAliteus 


Row 4 Cone or Pyramid whoſe Axis is A D, and equidiftant to 
| ho Plane of the Baſe, ket a Fruſtum be rut whoſe Axiois VID. . 
And as the triple of the greateſt Baſe with the double of the 6 
mean and leaſt is tothe triple of the leaſt 'antl double of the mean and 
greateft, ſois V OtoO D. It 3s to be provetl that the Center of Gra- 

| vity of the Fruſtum is in O. Let V M beithe' fourth part of V D. 

| Set the Line H X by the by, equalto-AD :*44d IK X beequalto A V: 

. ,d unto HX K let XL be athird/propmronal, and X $ a fourth. 

! And as HSistoSX, fo tet M D»b+ YotheLihe taken from O towards 

A: which let be ON. Ant beed#ſe the greatcr Baſe is in proportions 

) io that which is mean betwixt the 

$ greater and leſſer s D Ato AV ; that 

> is, s HX, to XK, but the ſaid A 

> mean is to the leaſt s KXtoXL; 

f the greater, mean, and leſſer Baſes 

F ſhall be in the ſame proportion as 

HX,XK,andXL. Wherefore, js | \ 

k triple the greater Baſe, with dowhle © JM 

the mean and leſſer, is to triple the 1x 

leaft with double the mean and prea- 7 

: teſt; that is, s V Oisto OD) ſois Ee _ a 
triple HX with double X K and X LL I. T-—47 

/ _ totriple X L,, with double XK and 

] X H: And by Compoſition and Converting the proportion, O D ſhall 


be toVD, as H X,with double X K and triple X L,yto quadruple HX, 
X K,andX L. There are, therefore, four proportional Lines, HX, 
XK,XL,andXS: And as X Ss toSH, ſois.the Line taken NO . 
 #402of DV, to wit, to DM; that is, to: of HK: And as H% 
| with double X K and triple X L 4g to quadritple HX, X K and X L;3 
* {ſo is another Line taken ODtoDV ; that is, to HK. Therefore, by 
tbe things demonſtrated, DN Joall be the fourth part of HX 3 that 
is, of AD. Wherefore the point N ſhall be the Center of Gravity 
of the Cone or Pyramid whoſe Axis is AD. Let the Center of Gra- 
wvity of the Pyramid or Cone whoſe Axis is AV bel. It is therefore 
manifeſt that the Center of Gravity of the Fruſtum ts in the Line 
I N znclining towards the part N, and in that point of it which with 
the point N include a Line to which I M hath the ſame proportion that 
the Fruſtum cut bath to the Pyramid or Cone whoſe Axisis AV. 
It remaineth therefore to prove that IN hath the ſame proportion 
 toNQ, that the Fruſtum hath to the Cone whoſe Axis is AV. But” 
as the Cone whoſe Axis is D A is to the Cone whoſe Axis is AV, ſo 3 
is the Cube D A tothe Cube DV; that is, the Cube HX 10 the : - 3 
Cube XK : Bat this is the ſame proportion that HX bath to X'S. = 
Wherefore, by Diviſion, as HS is to $ X ſo ſball the Fruftuth whoſe 


Axis 


An AvveNDIX to the 


Axis is DV beto the Cone or Pyramid whoſe Axis isV A. tto 
HS #5t0SX, ſo alſo is MD to ON. Wherefore the Fruftum 7s to the 
Pyramid whoſe Axis is AV, 4 MD toNO. And becauſe AN 
is36f AD; and ALlis3of AV ; the remainder IN ſhall be 3 of the 
remainder V D. Wherefore IN ſhall be equal to M D. 
And it hath been demonſtrated that MD js 10 N O, 
as the Fruſtum to the Cone A V. It is mani- 
feſt,therefore,that I'N hath likewiſe 
the ſame proportion toNO: 
W herefore the Propo- 


" 1101 1s manifeſt. 
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MECHANICKS: 


OF THE BENEFIT” DERIVED 
FROM THE SCIENCE OF-MECHIANICKS, 
AND FROMITS INSTRAOMENTS, ' 
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Judge@it extteamly neceſſary, bifore ou? 
deleending to-the Spedulatibn'ef Mecha- 
nick Inſtruments/to conſderhow I might; 

as it were, ſer befort/your eyes in a' genes 
ral'Difcourſe;' the *miny benefrrs that are 
derived' from rhe Taid Inftrtiments : "aid 

this 1 have thought my (elf 'the more vb- 
liged to d6,fotlthat'(if 1 ainfiot miſtaken) 

__ f have ſeen rhe generality) of Mechaniti- 

an's deceive themſelves in gotfg abour-t6 apply Machines to mariy 

operations of their own tiature itnpoſſible'3 by the Tacceſſe where. 3 
of they have been diſappointed',” and"6thers hkKewiſe fruſtrate 'of | " 
the hope which'they had coneetved upot the'promiſe 'of thoſe-pte= z 

ſamptuous undertakers: of which' miſtkes'1 think TT have'foiind 

the principall cauſe "to be'the' beef aild conſtant dpiriion thele 
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Actificers had; and till have, Dize they ace able with a ſmall force 


to move and raiſe great weights; ( in a certain manner with their 


Machineg&vzening-nature, whoſe loſtigF, yea molt policive con- 
ſitutioa it 1s, that no Reſiſtance. can be &vercome, bug by a Force 
ageportent then it : ) whiftrevnjcAures ow falſcic is, | hope by 
rhe Enſuing true and veceſlary Demor: rdtions to evigce. Tos 
- Tn the mean tine, ſince Thave hinted thac thebenetic and help 
derived fromMachines is got, to be able with lefſe Force, by help 
of te Machine ro move rhole weights, which, without it, could 
not be moved by the,Jame Force: it would not be beſides the 
purpole to declare what the Commodities be which are derived to 
usfrom ſuch like faculties, for it no piotit were to be hoped for, 


all.endeavours employed in the acquiſt thereot will be but loſt 


x 


. Jabobs. 


Proceeding therefore according to the nature of theſe Stndies, 
let us firſt propoſe tour things to be conſidered. Fiſt, the weight 
to be transferred from place to place; and ſecondly, the Force 
and Power which ſhould move it; thirdly, the Diſtance betwee 
the one and the other Term of the Motion; Fourthly, the Time 
in which that mutation is to be made : which Time becometh the 
ſame-thing with the Dexterity, and Velocity of the Motion ; we 


determining that Motion to be more {wilt then another, which in 


leſſe Time paſſeth an equal Diſtance. | 
Now, any determinate Reſillance and limited Forte whatſoever 
being afſigned, and any Diſtance given, there is no doubt to be 
made, but that the given Force may carry the given Weight to the 
determinate Diſtance; for, although the Force were extream 
{mall, yet, by dividing the Weight into many ſmall parts , none 
of which remain ſuperiour to the Force, and by transferring them 
one by one, it ſhall at Jaſt have carried the whole Weight to the 
aſſigned Term 2; 'and yet pne cannot at the;end of. the Work with 
Reaſon ſay, that that great Weight hath been moved, and tranſ- 
ported by a Force lefle then it (elf,,, howbeit indeed it 'was 'doge 
by a Force, that many tunes reiterated that Motion, and that 
Space, which ſhall have been meaſyred bur only onee by the whole 
Weight. - From whence ir appears, that the Velocity of the Force 
hath been. as many times Superiour tothe Reſiſtance of the weight, 
as the ſaid Weight was ſuperiour to the Force ; for that in the 
ſame Time that the moving Force hath many times meaſured the 
intervall between the Terms of the Motion, the ſaid Moveable 


happens to have,paſt ir onely once: nor therefore ought we to. 
affirma great Refiſtance to have been overcome by a ſmall F orce, 


contrazy to !the conſtitution of Nature, Then onely may we ſay 


$ © 4 


the Natural Conſtitution isovercome; when the lefler Force trands, 
fers the greater Refiſtagce, witha Velocity of Motion like to that 
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ns ME CHASICKES 
wherewith it ſelf doth moye; whichwe afficm abſolutely td be. 
;mpoſlible to be done with any Machine imaginable, But becanle | 
ir may ſometimes come to padſe, that having bur little Force, it is 
required to move a great Weight all at once, without dividing it 
in Pieces, ON this occaſion 1t will be neceſfary to have recourſe to 
the Machine, by means whereof the propoſed Weight may be 
transferred to the afligned Space by the Force, given. But yet 
chis doth not hinder, but that the {ame Force'is to move, meaſuring 
| that ſame Space, or another equall to it, as many ſeverall times as 
it is exceeded by the ſaid Weight. So that in the end of che a- 
Gion we ſhall find that we have received from the Machine no 
other benefit then only that of traniporting the ſaid Weight with 
the given Force to the Term given all at once. Which Weight, 
being divided into parts, would without any Machine have. been 
carried by the ſame Force, 1n the ſame Time, through the ſame 
Intervall. And this ought to paile for one of the benefits taken 
from the Mechanicks : tor indecd it frequently happens, that be- 
ing ſcanted in Force but not Tune, we are put upon moving great 
Weights unitedly or in grofle : but he that ſhould hope, and at- 
tempt to do the {ame by the help of Machines without increaſe of 
Tardiry 1n the Movcabie, would certainly be deceived, and would 
declare his ignorance of the ule of Mechanick Inſtruments, and 
the realon of their ces. : | 
Another benckit is drawn from the [nſtruments, which depend- 
eth on the place wherein the operation is to be made: for all In- 
ſtruments cannot be made ule oi 1a all places with equall conye- 
nience. And fo we ſee (tro cxplain our ielves by anexample) that 
tor drawing of Water out of a Well, we make uſe, of onely a 
Rope and a Bucket fitted to receive and hold Water, ,wherewith 
we draw up a determinate quantity of Water, in a certain Time, 
with our limited ſtrength : and he that ſhould think he conld with 
a Machine of whatſoever Force, with the ſame ſtrength, and in 
the ſame Time, take up a great quantity of Water, is in a groſle 
Errour. And he ſhall find himlelf ſo much the more deceived, 
the more he ſhall vary and multiply his Inventions: Yet nevers 
thelefſe we ſee Water drawn up with other Engines, as witha Pump 
that drinks up Water in the Hold of Ships; where you muſt note 
that the Pump was not imployed in thoſe Offices, for that it draws 
up more Water in the ſame Time, and with the ſame ſtrength 
then that which a bare Bucket would do, but becauſe in that place 
ine uſe of the Bucket or any ſuch like Veſſel could not effe& what 
is deſired, namely to keep the Hold of the Ship quite dry from e- 
very little quantity of Warer; which the Bucket cannot do, for 
that it cannot dimerge and dive, where there is not a conſiderable 
depth of Water. And thus we ſce the Holds of Ships by the 
Nn ſaid 
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ſaid Inſtrament kept dry, when Water cannot but onely oblique- 
ly b- drawn up, which the ordinary uſe of the Bucket would not 
effe&, which riſeth and deſcends with its Rope perpendicu- 


larly. | 


The third is a greater benefit, haply, then all the reſt that are 


derived from Mechanick Inſtruments, and reipeds the afliſtance 


which is borrowed of ſome Force exanimate,as of the ſtream of a 
River, or elſe animate, but of lefſe expence by far, then that which 
would be neceſlary for maintaining humane ſtrength : as when to 
turn Mills, we make uſe of rhe Current of a River, or the ſtrength 
of a Horſe,to effe& that, which would require the ſtrength of five 
or ſix Men. And this we may alſo advantage our ſelves in raiſing 
Warer, or making other violent Motions, which muſt have been 


done by Men, if there were no other helps; becauſe with one ſole 


Veſlel we may take Water, and raiſe, and empty it where occalion 
requires; but becauſe the Horſe, or ſuch other Mover wanteth 
Reaſon, and thoſe Inſtruments which are requiſite for holding and. 
emptying the Veflel in due time, returning again to fall it, and one- 
ly is endued with Force, therefore it's neceſlary that the Mecha- 
ritian ſupply the naturall defe& of that Mover, furniſhing it with 


ſuch devices and inventions, that with the ſole application of it's 


Force the deſired effe& may follow. And therein is very great 
advantage, not becauſe that a Wheel or other Machine can enable 
one to tranſport the ſame VVeight with lefſe Force, and greater 
Dexterity, or a greater Space than an equall Force, without thoſe 
Inſtruments, but having Judgement and proper Organs,could have 
done; but becauſe that the ſtream of a River coſteth little or 
nothing, and the charge of keeping of an Horſe or other Beaſt, 
whole ſtrength is greater then that of eight, or it may be more 
-w_ » is far lefle then what ſo many Mcn would be kept 
or. 

Thele thenare the benefits that may be derived from Mecha- 
nick Inſtruments, and not thoſe which ignorant Engineers dream 
of, to their own diſgrace, and the abuſe of ſo many Princes, 


whilſt they undertake impoſſible enterprizes; of which, both 


by the little which hath been hinted, and by the much which 
ſhall be demonſtrated in the Progrefſe of this Treatiſe, we ſhall 


come to aſſure our ſelves, if we attentively heed that which ſhall 


be ſpoken. 
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his M t CHANICKS, | 
DEFINITIONS. 
T on Me gn. Demonſtrative Sciences is. neceſſary to be 


obſerved, we ought allo to follow in this Diſcourſe, thar is; 
to propound the Definitions of the proper. Terms of this 


| Art, and the primary Suppoſitions, from which, as from ſeeds full 


of fecundity, may of conſequence ſpring and. reſult the cauſes, 
and true Demonſtrations, of the Nature of all the Mechanick 
Engines which are uſed, for the moſt part about the Mot ions of 
Grave Matters, therefore we will determine, firſt, what is G R 4+ 
VITIE. 

VVe call GRAVITIE then, That propenſion of moving 
naturally downwards, which 1s found jn ſolid Bodies, cauſed by 
the greater or lelle quantity of matter, whereot they are conſti- 
tuted. | | 

MOMENT is the propenſion of deſcending, cauſed not ſo 
much by the Gravity of the moveable; as by the dilpoſure which 
divers Grave Bodies have in relation to one another; by means of 
whichMoment,we oft ſee a Body leſs Grave counterpoiſe another 
of greater Gravity : as in the Stiliard, a great VVeight is raiſed by 
a very {mall counterpoiſe, not through excels of Gravity, but 
through the remoteneſle from the point whereby the Beam is up- 
held, which conjoyned to the Gravity of the leſſer weight adds 
thereunto Moment, and Iwpctus of deſcending, wherewith the 
Moment of th other greater Gravity may be exceeded. M 0- 
MENT then is that IMPE TUS of delicending, compounded 


of Gravity, Poſition, and the like, whereby that propention may . 


be occaſioned. > | 
The CENTER of GR AVITY wedefine to be that point 
in every (rave Body,about which conlift parts of equall Moment: 
ſo that, imagining ſome Grave Body to be ſuſpended and ſuſtain- 
ed by the ſaid point, the parts on the right hand will Equilibrate 
thoſe on the lefr, the Anteriour, the Poſteriour, and thoſe above 
thoſe below ; ſo that be it in any whatſoever fite, and poſition, 
provided it be ſuſpended by the ſaid CENTER, it ſhall ſtand 
ſill: and this 1s that point which would gladly unite with the 
univerſall Center of Grave Bodies, namely withthat of the Earth, 


if it might thocow ſome free Medium deſcend thither. Frog 


whence we take thele Suppoſitions. 


[OY 
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SUPPOSITIONS. 


Ny Grave Body, (as to what belongeth to it's proper ver-, 


never ſtrayeth our of that Right Line which is produced 
from the ſaid Center placed in the firſt Term of the Motion unto 
the univerſal Center of Grave Bodies. Which is a Suppolition 
very manifeſt, becauſe that ſingle Center being obliged ro endea- 
vour to unite with the common Center, it's nece(lary, unlefle lome 


which is the Right alone: And from hence may we ſecondarily 
ſuppoſe — 

Every Grave Body putteth the greateſt ſtreſſe, and weigherh 
moſt on the Center of it's Gravity, and to it, as to its proper lear, 
all Impetzs, all Ponderoſity , and, in ſome, all Moment hath re- 
courle. 

We laſtly ſuppoſe the Center of the Gravity of two Bodies e- 
qually Grave to be in the midſt of that Right Line which conjoyns 
the {aid two Centers; or that two equa]l weights, {uſpended in 
equall diſtance, ſhall have the point of Equilibrium in the common 


the Diſtance C E being equall to the Diſtance E D, and there be- 
ng by them two equall weights {ulpended, A and B, we {uppoſe 
the point of Equilibrium to be in the point E, there being no 
greater reaſon for inclining to 
one,then to the other part. But 
here is to be noted, that the Di- 
ſtances ought to be meaſured 
with Perpendicular Lines, which 
from the point of Suſpenſion E, 
fall on the Right Lines, that from 
the Center of the Gravity of the 
VVeights A and B, are drawn to 
the common Center of things 
Grave ; and therefore if the Diſtance E D were tranſported into 
EF, the weight B would not counterpoiſe the weight A, becauſe 
drawing from the Centers of Gravity two Right Lines to the Cen- 


of the VVeight I, to be nearcr to the Center EF, then the other 


' that equal V V eights are ſuſpended by | or at | equa] Diſtances, 1s 
 tobeundeiſtood to be meant when as the Right Lines that go from 
theirCenters & to ſeek out the common Center of Ciavity,ſhall be 

equidiſta nt fromthat Right Line, whichis precduced $10m the faid 


Term 


tue) moveth downwards,ſo that the Center of it's Gravity 


impediment intervene, that it go ſecking it by the ſhorteſt Line, 


Center, or meeting of thoſe equal Diſtances. As for Example, 


ter of the Earth, we ſhall ſee that which cometh from the Center 


produced from the Center of the weight A. Therefore our ſaying *% 


his Mz ciLxic OIJ 


Term of thoſe Diſtances that is from the point of Suſpenſion, to 


the ſame Center of the Earrh. 

Theſe things determined and ſuppoſed, we come to the explica» 
tion of a Principle, the moſt common and materiall of the greater 
part of Mechanick Inſtruments: demonſtrating, that unequall 
Weights weigh equall y when ſuf; pended by] or at ] unequal Diſtan- 


ces, which have contrary proportion to thac which thole weights 


arefound to have, See the Demonſtration in the beginning of the 


ſecond Dialogue of Local- Motions. 


Some Advyeriitements :-boni Whai Dath Leen | aid, 


} Ow being that Weights unequall come to acquire equall 
Moment, by being alternately ſulpended at Diſtances that 
4A Y have the lame proportion with them ; I think it not fit to 
over-paſſe with ſilence another congruity and probability, which 
may confirm the ſame truth; for let the Ballance AB, be conſide- 


red, as it is divided into unequal pare i the point C, and let the. 


Weight: be of the {ame propotr- 
tion that 1s between the Diſtan- 


ces BC, and C A, alternatcly it OF yi 


D 


—1B 
luſpended by the points A, and | 
B: It 1s already manifeſt, that mn! | po 
the one ' will counterpoiſe the £ 


other, and conſequently , that 
were there added roone of them 
a very {mall Moment of Gravity, it would preponderate, raiſing 


the other, ſo that an inlenſible V Veight put to the Grave B, the. 


Ballance would move and defcend from the point B towards EF, 

and the other extream A would aſcend imto D, and in regard that 
to weigh down B, every ſmall Gravity 1s ſufficient, therefore not 
keeping any accompt of this infenſible Moment, we will put no 
difference between one Weights ſuſtaining, 'and one Weights 
moving another. Now, let us conſider the Motion which the 
Wetght B makes, deſcending i inco EF, and that which the other 
A makes in aſcendivg into D, we ſhall withour doubt find the 
Space BE to be {o much greater than the Space A D, as the Di- 
[tanceBC is greater than C A, forming inthe Center C two an- 
gles DCA, and E CB, equal] as being at the Cock, and conle- 
quehtly two Circumferences ADandBE alike; wad to have the 
lame proportion to one another, as have the Gen cinetcts - wy, 64 

and C A, by which they are deſcribed : fo that then the Velocity 
of the Motion of the deſcending Grave B cometh to be ſo much 
Superiour to the Velocity of the other aſcending Moveable A, as 
the Gravity of this exceeds the Gravity of that; and it not being 


poſſible 
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poſſible that the V Veight A ſhouldbe raiſed to D, although flow, 
ly, unlefle the other V Veight B do move toE (wittly , it will not 
be ſtrange, or inconſiſtent with the Order of Nature, that the I fr 

_ Velocity of the Motion of the Grave B, do compenlate the greater 
Reſiſtance of the VVeight A, ſo long as 1t moveth ſlowly ro D, 
and the other deſcendeth ſwiftly to E, ard io on the contrary, 
the VVeight A being placed in the point D, and the other B in 
the point E, it will not be unrealonab]e that that falling leaſurely 
to A, ſhould be able to raiſe the other haſtily ro B, recovering by 
its Gravity what it had loſt by it's Tardity of Motion. And by 


q 
this Diſcourſe we may come. to know how the Velocity of the _ " 
Motion is able to encreaſe Moment in the Moveable, according to: m 
that ſame proportion by which the {aid Velocity of the Motion is W 
augmented. | C( 
| There is alſo another thing, betore we proceed any farther, to mM 
be conſidered ; and this is touching the Diſtances, wherear, or _ Pp 
wherein VVeights do hang : for it much imports how we are to t 
underſtand Diſtances equal), and unequal] ; and, in ſum, in what 't 

; manner they ought to be mea» d 

4 | ſured: for that A B being the V 

Right Line, and two equall | 

V Veights being ſuſpended at v 

”  _—m {hevery endsthereot, the point 2 

3 2 C being takenin the midſt of MW t 
1) " A the {aid Line, there ſhall be an \ 

' x; Equilibrium upon the ſame: { 

G; And the reaſon 1s for that the t 
Diſtance C B is equal to C A. ] 

But if clevating the Line C B, moving it about the point C, it : 
ſhall be transferred into CD, lo that the Ballance ſtand according : 


to the two Lines A C, and C D, the two equall Weights hanging 
at the Terms A and D, ſhall no longer weigh equally on that 
point C, becauſe the diſtance of the Weight placed in D, is made 
leſſe then it was when it hangedin B. For if we conſider the Lines, 
along | or by | which the {aid Graves make their Impulſe, and 
would deſcend,in cale they were frecly moved, there is no doubt 
but that they would make or deſcribe the Lines AC, DF, BH: 
Therefore theWeight hanging on the point B,maketh ut's Moment 
and Impetus according to the Line D F: but when it hanged in 
B, it made Impets in the Line BH: and becauſe the Line DF 15 
nearer to the Fulciment C, then is the Line B H Therefore we 
arc tounderſtand that the Weights hanging on the points AandD, 
_ arenot equi-diſtant from the point C, as they be when they are 
conſtituted according to their Right Line ACB: And laſtly, 
we arc to take notice, that the Diſtance 1s to be meaſured by 
Lines, 
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| Lines, which fall at Right Angles on thoſe whereon the Weights 
hang, and would move; if {o be they were permitted to deſcend 
freely. | as 


Of the BALLANCEand LEAVER, 


Aving underſtood by certain Demonſtration, one of the 
firſt Principles, from which, as from a plentiful Fountain, 
many of the Mechanical Inſtruments are derived, we may 
take occaſion without any difficulty to come to the knowledge of 
the nature of them : and firſt ſpeaking of the Stiljard, an {nſtru- 
BU mentof moſtordinary uſe, with which divers Merchandres are 
weighed, ſuſtaining them, though very heavy," with a very ſmall 
counterpoiſe, which 1s com- 
=o monly called the Roman or 46 
BY Plummet, we ſhall prove that *—* 


B 
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; there is no more tobe dSnein — 
61 ſuch an operation, but to re-' | D | 
: duce into a&t and practice 


- what hath been above contemplated. For if we propoſe the Bal- 
t 1 lance A B, whoſe Fulciment or Lanquer is in the point C, by 
t WW which,at the (mall Diſtance C A, hangeth the heavy Weight D, 
t W and it along the other greater C B, (which we call the Needle of 
f the Stiliard) we ſhould ſuppoſe the Roman F, though of bur little 


a weight in compariſon of the Grave Body D to be ſlipped to and 

; fro, ic ſhall be poſſible to place itſo remotely from the Lanquet C, 

© WU that the ſame proportion may be tound between the two Weights 

-  DandF, as is between the Diſtances F C, and C A : and then ſhall 

t i an Equilibrium ſucceed ; uncquall Weights hanging at Diltances 

g alternately proportional to them. : ; 

8 FF Nor is this Inſtrument different from that other called VeG;z, 
t i and vulgarly the* Leaver, wherewith great Weights are moved «3h Aro 
©  Þy imall Force; the application of which is according to the Fi- it of woeda Bar 
gureprefixed; wherein the Leaver or Hand-Ipike: 
d F isrepreſented by the Bar of wood © 

J or other ſolid matter, BCD, let 

* | the heavy Weight to be raiſed be 

It A, and let the ſte{dfaſt ſupport 

n F orFulcimenton which the Leaver 

8. reffs and moves be {uppoled to be 4 

© | E, and putting one end of the 

, Leaver under the Weight. A, as B 

w may be ſeen in the point C, en-. | Fe» Sh Le 
ſs creaſing the Weight or Force at the other end D, it will be able 

4 to lift up the Weight A, though not much, whenever the Force in 

? | D hath 


Dp b vR_ » ” 6 pe: Troget LE 
_— C—— —— — — —  _—_— 
, 


Orc Face, 


FIDEL 


\ 


+2, CE&&1 LEUS 0 
D hath the ſame proportion to the Reſiſtance madeby the Weight 
A, inthe point C: as the Diſtance B C hath to the Diſtance CD, 


whereby it's clear, that the nearer the Fulciment E. ſhall approach : 


tothe Term B, encreaſing the proportion of the Diſtance D Cto 
the Diſtance C B,the more may one diminiſh the Force in D which. 
15 to raiſe the Weight A. And here 1t 15 to be noted, which I ſhall 
alſo in its place remember you of, that the benefit drawn trom all 
Mechanical Lloſtruments, is not that which the vulgar Mechanitians 
do perſwade us, to wit, ſuch, that thereby Nature is overcome, and 
1Q a certain manner deluded, a {mall Force over-powring a very 
great Reſiſtance with help of the Leaver 3 for we ſhall demonſtrate, 
that without the help of the lengrh of the Leaver, the fame Force, 
in the ſame Time, ſhall work the ſame cffe&. For taking the ſame 
Leaver B C D,whole reſt or Fulci- 
ment 15s in C,let the Diſtance C D 
;” be ſuppoſed, for example, to be 
; 1n quintuple proportion to the 
: Diſtance CÞ,& the ſaid Leaver to 
be moved till it come to 1 C G: In 


| ” O _ : the Time that the Force ſhall have 
—_—_— paſſed the Space DI, the Weight 


hall have been moved from B 
toG: and becauſe the Diſtance 
D C, was ſuppoſed quintuple to the other C B, it is manifeſt from 
the things demonſtrated, that the Weight placed jn B may be five 
times greater then the moving Force (uppolcd to be in D: but now, 


if on the contrary , we take notice of the * Way paſled by 


the Force from D unto I, whilſt the W eight 15 moyed from B unto 
G,we ſhall find likewiſe the Way D I,to be quintuple to the Space 
B G.Moreover it we take the Diſtance C L, equal tothe Diſtance 
C B, and place the ſame Force that was in D, in the point L, and 
in the point B the fifth part onely of the Weight that was put there 
atfiſt, there is no queſtion, but that the Force in L being now 
equal to this Weight in B, and the Diſtances LC and C B being 
equal], the ſaid Force ſhall be able,being moved along the Space LM 
ro transfer the V Veight equall to it ſelf, thorow the other equall 
Space B G: which five times reiterating this ſame action, ſhall tranſ- 
port all the parts of the {aid V Veight to the {ame Term G : But 
the repeating of the Space LM, is certainly nothing more nor leſle 
then the onely once meaſuring the Space D I, quintuple to the 
{aid LM. Therefore the transferring of the V Veight fromB to G;, 
requireth no lefſe Force, nor leſſe Time,.nor a ſhorter Way if it 
wee pla ced in D, than it would need if the ſame were applicd 
im L: And, in ſhort, the benefit that is derived from the length of 
the Leaver CD, is no other, ſave the enabling us to move that 


Body 
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Body all at once, -which would nortihivebeen moved: 


by-che ſane 


Force; 'in/the-ſame Time, wich an equall. Py five onely i *N 


picore/winbour at of rhe: Loaver.! 1 = 


of the 'T AP STEN andof the CRA NF 


chiftobincms whicly we'are now about to. declare, hae 
/immediate dependence: uponthe Leaver, nay; 'are no thee 
© but a perperial Vets or Leaver. For if we __ EI rhe 
Leavet BAC to 'be {uſtained'in 
the point A,and'the'VVeight Gro 
hang ar rhe: point B, the Force be- 
ing placed in' C3 Iti5-mamteft, 
that transferrihg the Leaver unto. 
the pots DAE, the V Veight G/ \ 
doth alter according. to the” Dis! / 
ſanceBD, bur cantor much facr- 
ther /continae to raiſe 1t, ſo thac: 
ifit were required tb elevateir yet 
higher, ' it would be neceſſary to 
ſtay it dy ſome other Fulciment 
in this Poſirion,and to remit or return the Kees to its MA Po- 


ſiton'BAC, and fu {Aires the VVeighe anew thereat, to raiſc it 


once again to the like height BD; and in this manner repeating 
the work, many -times one "hall come with an interrupted Motion 
to effelt the drawing up of the'V Veight, which for many reſpe&s 
will nor prove very beneficial ; whereupon this difficulty hath bin 
thought on, and remedied, by finding oat a-way how to unite to- 
gether almoſt infinite Leavers, perpetuating the operation withour 
any interruption ; and this hath been done by framing a V Vheel 
about the Center A, according to the Semidiameter A C, and an 


Axis or Nave, about the ſame Center, of which let the Line AB 


be the Semidiameter ; and all this of very tough wood, or of other 
ſtrong and ſolid matter, afterwaids ſuſtaining the whole Machine 
upon a Gudgeon or Pin of Iron planted im the point A, which 
paſſeth quite thorowzwhere it is held faſt by two fixed Fulciments, 

and the Rope D B G, at which rhe weight G'hangeth, being be-laid 
or wound about the Axis or Barrel], and applymg another Rope 
abour the greater VVheel,at whith let the other Grave I be hang- 


cd: It is/manifeſr, rhat the length C Ahaving tg the other AB 


the ſelf-ſame proportion that the Weight G'harh to the VVeightF, 
itmay ſuſtain-the Graye G, and-with'any little Momene more ſhall 
moye it: and-becauſe the Axis turning round together with the 
VVheel,the Ropes that ſuſtain theWeiphits are alwaiespendent and 
contingent with the extream i erences of that VVheel and 

| AXis3 
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Axis, ſ© that they ſhall-conſtantly fnaintaig alike Site and Poſition 
in reſpe&t of the Diſtances B A and'A. C,: the:Motionſhall be 
perpetuated, the Weight I deſcending, and fording the. other G 
ro aſcend. Where we are to obſerve the neceſſity of be-laying ( 
or winding the Rope about the Wheel, that ſo the Weight I may 


hang according to the Line that is rangent to the ſaid Wheel: fo : 
if one ſhould ſuſpend the (aid Weightzfo as that it did hang by th 
point F, cutting the ſaid Wheel, as is ſeen along the LineFN M, 
the Motion would ceaſe, the Moment of the Weight M being di- 
miniſhed ; which would weigh no more then if/it did hang by the: 
point N: becauſe the Diſtance of its Suſpenſion from the Center 
A,cometh to be determined by the Line A N, which falleth per- 
pendicularly upon the Rope F M, and is no longer terminated by 
the Semidiameter of the Wheel AF; which falleth at : unequall 
Angles upon the ſaid Line F M. A violence therefore being offered; | 
in the Circumference of the V Vheel by a Grave,and Exanimate 
Body that hath no other Inpet#s then that of Deſcending it. is 
neccſſary that it be ſuſtained by a Line that is contingent-with 
the VVheel, and not by one that cutteth it. But if in the ſame 
Circumference an Animate Force were employed, that had a Mos 
ment or Faculty of making an Impulſe on all ſides, the work might 
be effected in any whatever place of the ſaid Circumference. And 
thus being placed 1n F, it would draw up the VVeight by turning 
the V Vheel about, pulling not according to the Line FM down= r1 
wards, but ſide-waies according to the Contingent Line F L,,which p 
maketha Right Angle, with that which is drawn from the Center tl 
A unto the point of Conta& F: ſo, that if in this manner one'do la 
meaſure the Diſtance from the Center A to the Force placed-in ta 
F, according to the Line AF perpendicular to F L, along which A 
the Impet#s is made, a man ſhall not in any part have altered the KW p 
ule of the ordinary Leaver. And we muſt note, that the ſame al 
would be poſlible to be done likewiſe with an Exanimate Force, © o! 
in caſe that a way were found out to cauſe that its Moment might b 
make Impulſe inithe point F, drawing according to the Contingent | tl 
Line F L: which would be done by adjoyning beneath the Line F L pt 
a turning Pulley, making the Rope wound about the VVheclto tl 
paſle along upon it, as it is ſeen to do by the Line F L X,ſuſpending F 
| at thecnd thercof the V Veight X equall to the other I, which ex= | c 
erciling its Force according to the Line F L, ſhall alwaies keepa | tt 
Diſtance trom the Center A <quall unto the Semidjameter of the = 
VVhecl. And from what hath been declared we will gather for a Fi 
Concluſion, That in this Inſtrument the Force. hath alwaies the at 
ſame proportion to the Weight, as the Semidiameter of the Axis T 
Ww 


or Barrel hath to the Semidiameter of the Wheel. Mite 
3 From 
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From the Inſtrument laſt deſcribed,the other Inſtrument which 
we call the Crane is not much different, as to form, nay, Jiffereth 
nothing, ſave in the way of applying or employing it : For that the 
Capſten moveth and is conſtituted perpendicular ro the Horizon, 
and the Crane worketh with irs Moment parallel to the ſame Ho- 
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r1:z0n. For if upon the Circle D AE we fuppole an Axis to be 
placed Column-wile,turning about the Center B, and about which 
the Rope G H, faſtened to the Weight thatis to be drawn, is be- 
laid, and if the Bar FEB D be let into the laid Axis | by the Mor. 
tace B | and the Force of a Man, of an Horſe, or of {ome other 
Animal apt to draw, be applyed at its end F,which moving round, 
paſleth along che Circumference F G C,the Crane ſhall be framed 
and finiſhed, {o that by carrying round the Bas F.B D, the Barrel] 
or Axis E AD ſhall turn about, and the Rope which is twined a+ 
bout ic,ſhall conſtrain the Weight H to go forward : And becauſe 
the point of the Fulciment about. which the Motion is made; is the 
point B, and the Moment keeps at a Diſtance from it according to 
the Line B F, and the Reſiſtor at the Diſtance B D, the Leaver 
FB D 1s formed, by vertue of which the Force acquireth Moment 
cquall ro the Reſiſtance, if ſo be, that it be 19 proportton to it, as 
the Line BD is to'B F, that is, as che Semidiameter of the Axis to 
the Semnichameter of the Circle,, along whole Circumference the 
Force movech. And both in this, and in the ether Inſtrument we 
are to obſerve that which hath becn frequently mentioned, that is, 
That the benefit which is derived: from theſe Machines, is not that 


which the generality of the Vulgar promiſe themſelves from tlie | 


Mechavicks ; namcly, that being too hard for Nature; its poſſible 
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GALILEUS 
with a Machine to overcome a Reſiſtance, though great, with a 
ſma}l Force, in regard;that we ſhall maniteſtly prove that the ſame 
Force placed in F, might in the ſame Time conveigh the ſame 
V Veight, with the ſame Morion, unto the ſame Diſtance, without 
any Machine at all: For ſuppoſing, for example, that the Reſiſtance 
of the Graye H be ten times greater than the Force placed inF, it 
| will be requiſite for the mo- 
ving of the ſaid Reſiſtance, 
that the Line F B be decuple 
to B D; and conſequently, 
that the Circumference of the 
c Circle F GC be allo decuple 
to the Circumference E A D: 
and becauſe when the Force 
ſhall be moved once along the 
whole Circumference cf the 
__ Cucle FG Cthe Barrel EAD, 
about which the Rope 1s be-laid which draweth the VVeight, ſhall 
likewiſe have given one onely turn ;1tis maniteſt, that the V Veight 
H ſhall nothave bcen moved more than the tenth part of that way 
which the Mover ſhall have gone. It therefore the Force that is to 
move a Reſiſtance that is greater than it felt, for ſuch an aſligned 
Space by help of this Machine, mult of necelity move ten times as 
far, there is no doubt,but that dividing that V Veight into ten parts, 
cach of them ſhall be equall to the Force, and con{equently,mightr 
have been tran{ported one at a Time, as great a Space as that 
which it ſelf did move, ſo that making ten journeys, each cqual to 
the Circumference E A D, it ſhall not have gone any farther than 
if it did move but once alone about the Circumfcrence FG C ; 
and ſhall have conveighed the ſame Weight H ro the fame Di- 
ſtance. The benefit therefore that is to be derived from theſe 


Gr 


Machines 1s, that they carry all the Weight rogether, but not with 


lefle Labour, or with greater Expedition, or a greater V Vay than 
the ſame Force might have done conveying it by parcels. 


Of PULLIES; 


He Inſtruments, whoſe Natures arc reducible unto the Batl- 
lance;as to their Principle and Foundation,and others little 
EZ. differing from them, have been already deſcribed; now for 
the underſtanding of that which we have to ſay touching Pullies, 


1t 15 requiſite,that we conſider in the firſt place another way touſe 
the Leaver, which will conduce much towards the inveſtigation of 
the Force of Pullies, and towards the underſtanding of other Me- 
thanical EffeQts. The uſe of the Leaver above declared A 
cne 


yp _os9 YI& 


thelabour of ſuſtaining it would 
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the VVeight to be at one extream, and the Force at the other, and 
the Fulciment placed in ſome point between the extreams : but we 
may make uſe of the Leaver another way, yet, placing, as we ſee, 
the Fulciment in the extream A, the Force in the other extream Cz 
and ſuppoſing the VVeight D to hang by ſome point mthe midſt, 

as here we fee by the point B, in 

this example it's maniteſt, chat if YN 


| the VVeight did hang at a point 


Equi-diſtant from the two ex- 
treams A and C, as at the point F, 


be equally divided betwixe the 
two points Aand C, lo that half 
the V Veight would be felt by the 
Force C, the other halt bh {u- 
ſtained by the Fulciment A: but if the Grave Body ſhall be hanged 
at another place, as at B, we ſhall ſhew that the Force in C is ſufſfi- 
cient to ſuſtain the V Veight in B, as it hath the ſame proportion 
to it, that the Diſtance A B hath to the Diſtance A C.' For De- 
monſtration of which, let us imagine the Line BA to be continued 
right out unto G, and let the Diſtance B A be cquall to A G, and 
let the VVeight hanging at G, be ſupvoled equall roD: It is ma- 
nitcſt, that by reaſon of the equality of the VVeights D and E, and 
of the Diſtances G A and A B, the Moment of the VVcight E 
ſhall equalize the Moment of the VVeight D, and is ſufficient to 
luſtain it : Therefore whatever Force ſhall have Moment equall to 
that of the V Veight E, and that ſhall be able to ſuſtain it, ſhall be 


ſufficient likewiſe to ſuſtain the V Veight D: But for ſuſtaining the 
 VVeight E, let there be placed in the point C ſuch a Force, whoſe 


Moment hath that proportion to the VVeight E, that the Di ſtance 
GA hath to the Diſtance A C, it ſhall be ſufficient ro ſuſtain it : 
Therefore the {ame -Force ſhall likewiſe be able to ſuſtain the 
V Veight D, whoſe Moment is equall to that of E : Butlook what 
Proportion che Line G A hath to the Line A C, andAB alſo hath 
the tame to the {aid AC, G A having been ſuppoſed equall to A B: 

And becaute the VVeights E and D are cquall, cach of them ſhall 
have the fame proportion tothe Force placed in C: Therefore the 
Force in C is concluded to equall the Moment of the V Veight D, 
as often as it hath unto it the ſame pr oportion that the Diſtance B A 
hath to the Diſtance C A. Andby moving the V Veight, with che 
Leaver uſcd in this manner, it is gathered j im this allo, as well asin 
the other Inſtruments, that what is gained in Force is loſt in Velo- 
City : for the Force C raiſing the Leaver, and transferring itto Al, 

the V Veight is moved the Space B H, which is as much leſſer than 


the Space CI paſled by the Force, as the Diſtance A B is leffes 


than 
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GALILEUS 
than the Diſtance A C; that 1s, as the Force 1s lefſe than the 
Weight. | 

Theſe Principles being declared, we will paſſe to the Contem« 
plation of Pullies, the compolition and ſtrucure of which, together 
with their uſe, ſhall be delcribed by us. And firſt ler us ſuppoſe the 
* Little Pulley A BC, made of Mettall or hard Wood, voluble a- 
boutit's Axis winch paſlcth thorow it's Center B, and about rhis 


Pulley let tne Rope E ABC beput, 


at one end of whichlet theWeightE 
hang,and art the other let us ſuppoſe 
the Force F. 1 ſay, that the Weight 
being ſuſtained by a Force equall to 
it (elf in the upper Nut or Pulley 
A BC, bringeth ſome benefit, as the 
moving or ſuſtaining of the ſaid 
Weight with the Force placed in F : 
For it we ſhall underſtand,thar from 
the Center D, which is the place of the Fulciment, two Lines be 
drawn out as far as the Circumference- of the Pulley in the points 
A and C, in which the pendent Cords touch the Circumference, we 
ſhall have a Ballance of equal Arms which determine the Diſtance 
of the two Suſpenſions from the Center and Fulciment D : Where- 
upon 1t 18 maniteſt,that the Weight hanging at A cannot be ſuſtain= 
ed by aleſler Weight hanging at G, but by one equal to ir; ſuch 
is the nature of equal Weights hanging at equal Diſtances. And 
although in moving downwards, the Force E cometh to turn about 
the Pulley ABC, yet there followeth no alteration of the Alti- 
rude or Reſped, that the Weight and Force have unto the two 
Diſtances A D and D C, nay, the Pulley encompaſled becometh a 
Ballance equal to A C, bur perpetuall. Whence we may learn, 
how childiſhly Ariſtotle deceiveth himſelf, who holds,that by making 
the ſmall Pulley A B C bigger, one might draw up the Weight with 
a Icfler Force; he conſidering that upon the enlargement of the 
ſaid Pulley, the Diſtance B C encreaſed, but not conſidering that 
there was as great an encreaſe of the others Piltance of the Weight, 


' that is, the other Semidiameter D A. The benefir therefore that may 


be drawn from the Inſtrument abovelaid, is nothing at all, as to the 
diminution of the labour : and if any one ſhould ask how it hap- 
pens, that on many occaſions of raiſing VVeights,this means is made 
uſe of to help the Axis, as we ſee, for examplc, in drawing up the 
VVater of VVells; it is anſwered, that that is done, becauſe that 
by this means the manner of employing the Force is found more 


commodious : for being to pull downwards, the proper Gravity of 
our Arms and other parts help us, whereas if we were to draw 


the ſame V Veight upwards with a meer Rope, by the ſole ſtrength 
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of the Meiners and Muſcles, and as we. aſeto: fay T6. hy pleion: of 
Ares,” "befilles the extern Weight we are ts lift up, the VWieight of 
our own Artes, in whichgreater Pains 1s required. Conclude we, 
therefor&that chisuppet” Pulley dorh not bring any Facility-to the 
Force finply-confidered, bur onely'ts the manner of PPlyingi it; 
burif we ſball make uſevf thelikeMachine. - | 
in xtiother manner; ab WE are now about co: 4 | | 
declare; Weanay raiſe: the Weight with di- } 3 © 


minution i6f Farces:': For let-'the Pulley a] PO | 
- BD Che yoluble abourthe CenterÞ placed | FE o9 


in K's Preme B LC: at whichi.hang the | © _— N 
Grave'CG35 and let: /rhe:. Rope' A B-D C F 4 _ | 
paſſeabbut the Pulley3-of which-let the end + w 

A be faſttied: ro ſome fixed ſtay, andinthe- || 
other F':let” the Force: be placed'3! whith : |] 
moving” to wards H: hall raiſe the-Machine + 
B L C, and conſcquently the Weight G+ {2 
and in this operation 1 fay,thar che. Force in - -: 
F is the half of the Weight ſuſtained by it. 1977 1 

For the fad Weight being keptito Rights: by the WY x Ro Ropes A p 


* Or;two ends of 


and F C, it is manifeſt, that the: Lake is _— ſhared betwixt the ſame Rope. 
Y 


the Force F and the Balvimenc A: and more fubtilly examining the 
nature of this Inſtrument, if we but continue'forth the Diameter 
B E C, we ſhall ſee a Leaver tobe mide, at themidft of which; that 
15 at chopont E, the Grave doth. hang, and the Fukttment cometh 
to be at the end B, and the Force in the Term C : whereupon, by 
what hath been ibave ;demonſtrated, the Force ſhall have the ſame 
Proportion to the Weight, that the Diſtance E B hath to' the Di+ 
ſtance; Therefore it ſhall be the: half of the ſaid Weight:' And 
| becauſe the Force-Tiſingtowatds A;; the Pulley: turneth rqund, 
| . thereforethat Reſpe@or Conſtiturioh which-che Fulciment B and 
| Center E, 6n which the Weight afd Term Cp inwhich the.Force 
1s employed do depend; ſhall not change all theiwhile ; but yet in 
the CircumduGion the TermsB and QC happen to-vary in number, 
but not in vercue, others. and athers.continually ſucceeding 1n their 
place, whereby che Leaver B C cometh to be perpetuated. -'And 
here ( as hath beendone in the other:Inſtruments, and ſhall be i in 
thoſe that follow) wei will not patie: without conſidering how'that 
the journey that the Force maketh, is.double to the Moment of the 
Weight. For incaſe the Weight ſhall be moved fo far, till that 
the Line BC come to arrive wich it!ppoints B and C, at the points 
A and F,'iitis- neceſſary that the two equal Ropes be diſtended in 
one ſoleLine F H; arid conſequently; when the Weight ſhall have 


aſcended along the Intervall B A,the:F orce:ſhall bay beenimoved 
twite asfag, that is; froin F unto H:-'Then/conſidering that the 
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Force in F,that it may raiſe the Weightznuſt move opwards; which. 
to exanima te Movers,as being for the moſt partGraveBodies,isal- 
together impoſſible, oc atleaſt more laborious, 
.. than the making of ithe, ſame Force downs. \ 
'M F wards : Therefore to help-this ; anCOnvenience, 1 
of\ LIN; a Remedythath been found. by adjoyning an | \ 
—/ other Nut-or Pulley above; as. in the adjagept | 
Figure is ſeen, where the Rope GE F. hath), g 
ah H been made to paſs about the upper Pulley,F,G, V 

| upheldbythe Hook, ſothat the Rope paſſing; 


| 

7 to H, and: thicher cransferring the Farce E, it; : 
ſhall be able to move the Weight X by pulling) | Ky 

downwards, but not that is may be leſſer than; bY 


* a it was in E: For the Motions of thei, Farce i R 
oy F H, hanging at the equal.Diſtances'F Dand, iſ q 

D G of the upper Palleyi do alwates continue; | 

AEZETTY) equal; nor doth thatiupper Pulley ( as bath 


GS been ſhewn above) come to produce. any di- WW \ 

minution 1n the \ Show, Moreover it having been neceſſary by. L 

the addition of the upper Pulley to introduce the Appendix B, by {\ 

which.itis {uſtained, it, will prove of ſome benefit: to-us to raiſe; o 

the other: A, to which one end of the Rope was faſtned,transferring ſi 

ittoa Ring annexed to the lower part of the Frame of the upper W p 

Pulley, as'we ſee it done in M. Now finally, this Machine com. I 

pounded of upper andlower Pullics, 15 that which the (Fes call F 

Tn Latine Tr Tyoylaws.. | f 
on We have hitherto explained, how by help of Pullics « one may a 
double the Force, it remaineth that with thee : ate brevity poſ- d 

ſible, we ſhew the. way how to encreale it accarding to any Multi- n 

plicity. And firſt we will ſpeak of the Multiplicity according to i þ 


the even numbers, and then the odde : To-ſhew:how we.may mul- 


r 
tiply the Force in a quadruple, Proportion, we will propound the, f 

following Speculation as the Soul of all that foHowerh. | C 

Take two Leavers, A B, C D, with the Fulciments ia the ex- 1 

treams A and C3. and at the middles | 

fg —» of cach of them let the Grave G bang, { 

af iii: 4 Fi ſuſtained by two Forces of equal Mo- c 

&A __  . ment placedinBandD. I "lay, that \ 

LW --; \ the: Moment of each of them will l 

Fo equal the Moment. of the fourth part | 

if of, the Weight G. For the two For 

' ces Band D bearing equally, it is * 4 


manifeſt, that the Force D hath nor 
an with more then one half of the Weight G: Bar if the t 
Force D do by benefit of the Leaver D C ſuſtainthe half of o_ | 
oY - 
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Weight G hangiop at F, it hath been Sie 2am that 
the {aid /Force D hath to the Weight to by ir ſuſtatazd, that ſame 
proportion which the Diltance F C hath to the Diſtance'C D : 
Which is ſubduple propoction : Therctore the Moment Dis ſub- 
duple to the Moment of halt of the Weighr G ſuſtained by it : 
\Wherefore it followeth, that 1t 15 the four th part of the Moment 
oi the whole Weight. Andin the lame manner the {lame thing 1s 
demonſtrared, of the Moment B ; and it 1: bu: FR lonable,that the 
Weight G being ſuſtajved by the tour points, A,B, C, D, cach of 
them ſhould teel an cquall part oi the Labour. 
T Let/us come now tv apply this Con{ideration to Pulſics, and let 
1 the Weigh: X be ſuppbled rohang at the two Pullics A B and DE 
WW cntwining about: chem, and about the vppermoſt Puiley GH, the 
. W Ropeg,as welee, IDEHC AB, luſtaining! the whole Machine in 
— che point K. Now 1 lay, that placing the Force 1h L, it ſhall be able 
' W ro ſultaiathie Weight X, if {o be,it be equal to te fourth part of 
it. For if we do imagine the two Diameters D E and AB, and the 
Weights hanging ar the middle points F and C, we ſhall have two 
Leavers like to thole beiore delcribed, the Fulciments of which an- 
{wer tothe points i) aud A. VV hercupon the Force placed in B, 
"= or it: you! will, in L, ſhall be able to tu- 
— ſtain'the VVeight X, being the fourth p= 
4 part of it : And it we adde avorher. Pal- | | 
| ley abqve the other two, making the {| A 
WU Roper Cordto'pai; along, M N trans: Koi C1 - 
terring the Force L 13:0 N, it: ſhall be. | 
able to bear the fame Weight gravitating T 
L downwards;the upper Pulley ucither aug- G "Af 


LI, 


«ST | 


brag 


1-1 menting or diminiſhing the Force, as hath \ $ 

i been declared. | And we wil]: -hkewiſe So] | 

+ 7 note,chat to make the Weighrafcend che | =—Y _q 

BB four fRopes BL, EH, Di, ;and AG TE of the ſame "ks ” 

' FF oughtxopal;, whereupon the Mover will | $ 

| be to begin, as much as thoſe Ropes are WIN | 

| long ;;and yet neverthele(s che Weight ff Ic. 

"= ſhall move but only as much as the length = \-þ/ 

of one of them : So that we:may lay by | 

way of advertiſement, and. for; canfirma- [TTX 

tion; of 'what hath been manyi rimes{po- © 2 

ken, namely, that look. with what proportion the Labour of the _ TY Os 

| Movex is diminiſhed; the length'vof the Way,:on the cofrary, IS 7illa "on rg 
_ encrealed with the ſame proportion. ' _: SNL _ 

Butif we would encreafe the Force in-dexcuple proportion, It ky Jy oc ray 


will be requiſite that we adjoyn-another * {mall Pulley or Gyrill flared by 
to the inferjour Pulley : which chat you may the better underſtand {omerimes Þ: 


ley, ' fomerin2 3 
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we will ſet before you the preſent Contemplation. Suppoſe, there. 5 

fore, that AB, CD, andEF are three Leaversz and that on the + 

middle points of them G, H,and 1 the Weight K doth hangin | ' 
common, ſo that every one of them ſhall ſuſtain the third part of | t 

Ss it: And becauſe the Power in Xs 

A, CT —— B, ſuſtaining with the Leaver F 

© " a ” BA therieigdbit Weight in G, th 

* 4 ; x hapneth to be the half of the th 

FA . ſaid Weight, and it hath been Ic 

| already (aid, that it foſtaineth V 

Bl KK f the third part of the Weight cl 

w——_ K: Therefore the Moment of CC 

the Force B is equal to half of ec 

the third part of the Weight K; that is, to the ſixth parc of it: iW 

And the ſame ſhall be demonſtrated of the other Forces Dand F: M © 

From whence we may eafily gather, that putting three Gyrils or 11 

Rundles into the inferiour Pulley, and two or three into the uppetr- d 

| moſt, we may multiply the Force accor- G 

*Or in Sexcuple | ding to our * Senarivs. And if we would Pe 

proportiog. encreaſe it according to any other even i ®! 

\ \ Number, the Gyrils of the Pulley below if 

| / ' muſt be multiplyed according to the half V 

of that Number, according to which the V 

\ Force is to be multiplyed, circumpoſing tl 

No the Rope about the Pulleys, fo as that one wo 

Al of the ends be faſtned to the upper Pul- c| 

ley, and let the Force be in the other ; as [1 

( \ in this Figure adjoyning may manifeſtly iſ * 

begathered. 0 

_ Now paſlingtothe Declaration of the d 

be manner how to multiply the Fotce ac- F 

cording to the odd Numbers, and begin- 7] 

> OMEANIs.  B ning at thetriple proportion: firft, lee us | 
{2 ____ proPole the preſent Contemplation, as [ 

that, on the underſtanding # which the 


— ' knowledge of all the VVork in hand 
[ $ Jj doth depend. Let therefore the Leaver 


a 

| 

l 

be AB, its Fulcunent A, and from the 

— middle of it, that is, at the point C let - 
] 

] 

| 


: the Grave D be hanged ; and let it be ſus 
ſtained by two equal Forces ; and let one ofthem be applied to the 
point C,and the other to the term B.I ſay,thateach of thoſe Powers 
have Moment equal to the third part ofthe VVeight D. For the 


| Forcein C ſuſtaineth a VVeight equal to it ſelf,being placed in the 


ſame Line in which the VVeight D doth hang & Gravitate: But the 
Tl Force 
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Force in B ſuſtaineth a part of the VVeight D double to it ſelf, 1ts 
Diſtance from the Fulciment'A, that is, the Eine BA being dou-+ 


- ble to the Piſtance A C at which the Grave hangeth : But becauſe. 


the two Forces in BandC are ſuppoled to be-cqual'to each other : 
Therefore the part of the Weight D, whichib fuſtained by” the 
Forcein B, 1s double tothe part-{uſtained bytthe Force in CG, If 
therefore, of the Grave. D two parts be made the one doublets 
the remainder, the greater 15 luſtainedby the-Force in B, and the 
Iefſer by the Force in C : But-this lefler is the third part'of +the 
eight D: Therefore the Momenr of the Force in C45 equal to 
the Moment of the third part of :the V Veight:D ; ro which, of 
conſequence, the Force: B ſhall be' equa], 'weihaving ſuppoſed it 
equal to.the other Force C : Wherefore our intention 1s manifeſ}, 
which we were to demonſtrate; how that cactrof the two Powers 
C and Bis <qual to the third; part-of the VVteight D. Which be- 
ing demonſtrated, we: will pals forwards to'the Pulleys, and will 
deſcribe the infertour Gyrils of A C B, voluble about the Center 
G, andthe Weight H nanging thereat;wewill draw the other up- 
peroneE F, winding about them both the Rope'DFEACBI, 


of which let the end D be faſtned tothe inferiour Pulley, and to 


the other I let the Force be \.applyed/!: 
Which, I ſay, ſuſtaining or moving thel "| — 
Weight H, ſhall teele no more.than the f-+-+N 
third part of the Gravity of the. fame. For © »\ | 
conlidering the contrivance : of: this Ma- + Nay 6 EL 
chine, we ſhall find that the Diatneter A Bi. 

{upplieth the place of -a Leaver, .in whole 
rerm:B the. Force I 1s applied, ' and in the. 
other A the Fulciment 1s placed, at the mid- 
dle G the Grave H 15 hanged, and: another 
Force D applicd at the ſame place : ſo that 
the Weight is faſtned to the ® three Ropes 
1B, FD, and E A,which with equal Labour 
{uſtain the V Veight. Now, by what hath 
already been contemplated, the two Forces 
DandB being applicd, one, to the midſt of the Leaver A B, and 
the other ro the extream term B, it 18 manifeſt, that each of them 
holdeth no more but the third part of the \ Veight H : Therefore 
the Power I, having a Moment equal to the third part of the 
VVeightH, ſhall be able to ſuſtain and move it: but yet the VVay 
of the Force i I ſhall be triple to the Way that the V Veight ſhall 
pals; the faid Force being to diſtend it {elf according to the 
Length of thethree Ropes I B, FD, and E A, of which one alone 


 mea{ureth theV Vay of the V Veight H. 
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GCALILEUS 


Of the SCREW. © 


Mongſt thereft of Mechanick Inſtruments for ſundry uſcy 
- found out by the Wit of Man, the Screw doth, in my opi- 
{4 Yknion, both for Invention and for Utility, hold the firſt 
place, as that whichis appofitely accommodated, and fo contrived 
not only to move, butalſo to Ray and preſs with very great Force, 
that taking up but little room, it worketh thole effe&s which other 
Inſtruments cannot, unleſs they were reduced to a great Machine. 
The Screw therefore being of moſt ingenious and commodious 


contrivance,we ought deſervedly to be at ſome pains in explaining, 
with all the plainneſs that is poſſible, the Original and Nature of 


it. The which that wemay do, we will begin at a Speculation, 
which, though at firſt bluſh it may appear ſomewhat remote from 
the confideration of this Inſtrument, yetis the Baſis and Founda« 
tion thereof. 

Nodoubt, but that Natures operation in the Motions of Grave 


Bodies 1s ſuch, that any whatever Body that hath a Gravity init 


hath a propenfion of moving, being at liberty, towards the Cen- 
ter, and that not only * by the Right Line perpendicularly, but al- 
ſo ( when it cannot do'otherwile ) by any other Line, which ha- 
ving ſome inclination towards the Center goeth more and more 
abaling. And thus we fee the Water not only to fall dowawards 
along the Perpendicular from ſome eminent place, bur allo torun 
abour the Surface of the Earth along Lines though very little eg- 


clined ; as we (ee in the Courſe of Rivers,the Waters of which,if ſo 


be that the Bed have any the leaſt declivity, go freely declining 
downwards. Which very effeR, like as it is diſcerned in all Fluid 
Bodics, would appear alſo in hard Bodies, if ſo be, that their Fi- 


gure and other Accidental and Extern Impeduments did not hinder 


it. Sothat we, having a Superficies very well {ſmoothed and poli- 
ſhed, as for inſrance,that of a Looking-glaſs, and a Ball exaQly 
rotund and ſleek, either of Marble, or of Glaſs, or of any othec 
Matter apt to be poliſhed, this being placed upon that Superficies 
ſaall trundle along, in caſe that this have any, though very ſmall, 
1achnation 3 and ſhall lie ſtill only upon that Superticies which is 
exaltly levelled and parallel to the Plane of the Horizon - as is 
that, for example, of a Lake or ſtanding Water being frozen, ups 
on which the ſaid Spherical Body would ſtand ſtill, but in a con- 
dition of being moved by every ſmall Force. For we having ſup- 
polcd that if rhat Plane did incline but an hairs breadth only, the 
laid Ball would move along it ſpontancouſly towards the part de- 
clining, and on the oppoſite would have a Refiſtance, nay, would 
not be able without ſome Violence to move towards the part 


riſing 
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riſing or aſcending: it of neceſſity remaineth manifeſt, that in the 


Superficies which is exaQly equilibrated;the ſaid Ball remaineth in- 
different and dubious between Motion and Reſt,ſo that every (ſmall 
Force is ſufficient to move it, as on the contrary, every {mall Reſi- 


ſtance, and no greater than that of the meer Air that environs it, js 
able to hold it ſtill. DEP oo OE oo 
From whence we may takethis Concluſion for indubirable, That 
(*rave Bodies, all Extcrn and Adventitious Impediments being re- 
moved, may be moved along the Plane of the Horizon by any ne- 
ver ſoſmal] Force; bur when the ſame Grave is tro be thrown along 
an Aſcending Plane, then,it beginning to ſtrive againſt that aſcent; 
havingan inclination to the contrary Motion, there ſhall berequi-- 
red greater Violence,and ſtil] greater the more Elevation that ſame 
Plane ſhall have. As for example, the Moveable G, being polited 
upon the Line A B parallel to the Horizon, it ſhall, as hath been 
ſaid, be indifferent on it either to Motion or Reſt, ſo that it may 
be moved by a very {mall Force: But if we ſhall have the Planes 
Elevated, they ſhall not be driven along without Violence 3 which 
Violence will be required to be 
greater to- move it along the Line F] * i 
AD, than along AC; and till : 
greater along A.E than along AD : 
The which hapacth, becaule it- hath 
greater Iwpetus of going down- 


wards along AE than along AD, (5[/ OPT THY HO 
and along AD than along A C. So >. de Rs 
that we may likewiſe conclude | 


Grave Bodies to have greater Reſiſtance upon Planes differently 
Elevated, to:their being moved along the ſame, according as one 
ſhall be more or leſs elevated than the other ; and, in fine, that the 
greateſt Reſiſtance of the ſame Grave to its being raiſed is in the 
Ferpendicular AF. But it will be neceſſary to declare exaftly what 
proportion the Force muſt have:tothe Weight,that ic may be able 
to carry.it along ſeveral eleyated Planes, before we proceed any 
farther;to the end that we may perfeRaly underſtand all that which 
remains to be ſpoken. | | | 
Letting, therefore, Perpendiculars fall from the points C, D, 
and E unto the Horizontal Line A B, which let be C H, D I, and 
E K - it (hallbe demonſtrated that the ſame Weight ſhall be mo» 
ved along the Plane A B with lefſer Force than along the Perpendi- 
cular AF, ( where it is railed bya Force equal to it ſelf) accor- 
ding to the proportion by whichthe Perpendicular C H is lefs than 
A C : and that aloag thePlane A. D, the Force hath the ſame pro- 
portion to the Weight, that the:-Perpendicular LD hath to DA ; 
2nd, laſtly, that inthe Plane AE the Force to the Weight obſer- 
veth the proportion of E K and F A. The 
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GALYLEUS 


The preſent Speculation hath been attempted by Papp: 's Hlex« ; 


andrimes in E/ib. 8. oe Colleftion. Mathemat.: but, if 1 be in-the 


71ght, he hath cor hirthe mark, and was overſecn in the Aflumpti- - 


on that'he maketh, where he ſuppolech that the Weizht oughtto 
hbemoved alohs the Horizontal Line by a r orce grven ; which 15 
alle : there needing no lentible Force ( removing the Accidental 
impediments, which in the Theory are not regarded) ro move the 
Jiven Weight along the Horizon, fo that he goeth abour in vain 
:ifterwards' to ſeck with what Force it is to be moved along. the 
clevared Plane. It will be therefore better, the Force that moveth 
the Wright upwards perpendicularly, ( which equalizeth the Gras 
viry of chat Weight w hich is to be moved -) being given;” to 
"ak rhe Force that moveth it along the Elevated Plane: Which 
we will endeavour ro do in A NEIOS different from that of 
Fi JPPHS 

Ler us theretore ſuppoſe the Circle: AIC, add init the Braknes 
ter ABC, and the Center B, and two VVeights of- equal Moment 
in the extreams Band C, lo that the Line A C'ibeing a Leaver, 
or Ballance moveable about the Center B, the VVeightC ſhall 
"ome to be luſtained by the \ Veight. A. But-1f weſhall imagine 
the Arm of the Ballance B C to be inclined downwards according 
tothe Line BF, but yet in ſucha manner thar'the two Lines A B 
and B F do continue folidly conjoyned in the point B, in this caſe 
the Moment of the VVeight C ſhall nor be equal-to the Moment 
of the V Veight A, for that the Di- 
ſtance of the point EF. from the Line 
of Dirc&ion, which goeth accord- 
ing to B L,trom the Fulciment B un- 
c_H to the Center of the Earth, is dimi- 
| niſhed : But if from the point F we 
© ereta Perpendicular unto B C, as is 
| F K,the Moment of the VVeightin 
-| F ſhall be as if it: did hang by the 
EZ LineKF, andlook how much the 
| Diſtance K B is diminiſhed by the 
Diſtance B A, to much 1s the Moment of the Werght F diminiſhed 
by the Mament of the }/ eight A. And in this faſhion inclining 
the cight more, as for inſtance,according to B L, its Moment ſhall 
till diminiſh and ſhall be as it it did hang at the Diſtance B Ml, ac- 
cording to the Line ME, in which point Lit ſhall be ſuſtained by 


D 


a }) eight placed in A, fo much Jets than it lelf, by how. much the 


Diſkancs B A is greater than the Diſtance B M. See therefore that 
the eight, placed inthe extream of the Leaver BC, in inclining 
downwards along the Circumference C FL 1, ai to diminiſh 
its Moment and pet 1s of going downwards from time to time, 
more 
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more and leſs, asitis ttiore or leſs ſuſtained by the Lines BF and | 


BL : But the conſidering that this Grave deſcending, and ſuſtained 
by the Semidiameters BF and B L is one while leſs, and another 
while more conſtrained to paſs alony the Circumference C FL, is 
no other, than if we ſhould imagine the ſame Circumference 
CFL 1 to be a Superficies fo curved, and put under the ſame 
Moveable : ſo that bearing it felf chereon 1t were conſtrained to 
deſcend along thereby; for if in the one and other manger the 
Moveable deſcribeth the ſame Courſe or Way, it will nothing im+ 
port whether, if ſuſpended at the Center B, it is ſuſtained by the 
Semidiameter of the Circle, or elſe, whether that Fulciment being 
taken away,it proceed along the Circumference C F LI: So that 
we may confidently affirm, that the Grave deſcending downwards 
from the point C along the Circumference C F L1, its Moment 
of Deſcent in the point C 1s total and entire, becaule it 1s not in 
any part ſuſtained by the Circumference : And there is not in that 
firſt point C,any indiſpolitioa to Motion different from that, which 
being at liberty,it would make along the Hy Goren and Con- 


tingentLineD CE : But if the Moveable ſhall be placed in the 


point F, then its Gravity is in part ſuſtained, and its Moment of 
Deſcent is diminiſhed by the Circular Path or Way that is placed 
under it, in that proportion wherewith the Line BK is overcome 
by BC: Bur if when the Moveable 1s in F, at the firſt inſtant of 
ſuch its Motion, it be as if ir were in the Plane elevated according 
tothe Contingent Line G F H,for that reaſon the inclination of the 
Circumference in the point F differeth not from the inclination of 
the Contingent Line F G any more fave the inſenſible Angle of 
the Contact. And in the ſame manner we ſhall find the Moment 
of the ſaid Moyeable to diminiſh in the point L, as the Line BM 
is diminiſhed by BC; fo that in the Plane contingent to the Circle 
inthe point L, as for inſtance; according to the Line HL O, the 
Momenr of Deſcent diminifheth in the Moveable with the ſame 
proportion. If therefore * upon the Plane H G the Moment of the 
Moveable be diminifhed by the total Impetus which it bath in its 
Perpendicular D C E,according to the proportion of the Line K B 
tothe LineB C, andB F, being by the Solicitude of the Triangles 


KBF and K FH the ſame proportion betwixt the Lines K F and 


FH, as berwixt the ſaid K B and BF, we will conclude that the 
proportion of the entire and abſolute Moment,that the Moveable 
hath in the Perpendicular to the Hotizon to that which it hath up- 
on the Inclined Plane HF, hath the ſame proportion that the 
Line H F hath to the Line FK; that is, that the Len of the 


Inclined Plane hath to the Perpendicular which ſhall fall from it 


unto the Horizon. $0 that paſſing to a more diſtin Figure, ſuch 
as this here preſent, the Moment of Deſcending which the Moye- 
able 
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able hath upon che inclined Plane CA hath to its total Momeat : 
where with it gravitates in the Perpendicular to the Horizon CP the bt 
ſame proportion that the {aid LineP C hath to C A. And if thus it 

be; it 5manifeſt, that Jike as the Force that ſuſtai. 
4c neth the Weight in the Perpendiculation P C ought 
| to be equalto the ſame; {o for ſuſtaining it in the 
| inclined Plane C A, it will ſuffice that it beſo much 
| | Icffer,by how much theſaid Perpendicular C P. wan- 
® 2 tcthof the Line C A : and becauſe, as ſometimes we 
ſce, ir ſufficerh, that the Force for moving of the 
Weight doinſenſibly ſuperate that which ſuſtaineth it, therefore 
we will infer this univerlal Propoſition, | That upon an Elevated 
Plane the Force hath to the Weight the ſame proportion, as the 
Perpendicular let fall from the Planc unto the Hornou hath tothe 
Length of the ſaid Plane. ] | : 4; wo 
Returning now to our firſt Intention, which was ro inveſtigate 
the Nature of the Screw, we will contider the Triangle ABC, | of . 
which the Line A B is Horizontal, B C perpendicular ro the ſaid 
Horizon, and A Ca Plane clevated; upon which the Moveable D 
ſhall be drawn by a Force ſo much cls thau it, by how much the 
Line BC is ſhorter than C A : But to eleyaie or raile the ſaid 
Weight along the laid Plane A C,'1s as much a If the. Triangle 
| : C A B ſtanding ſtill, the Weight ? 
« Dbe moved towards C, which is 
the ſaw; as if the ſame Weight. 
never remoyiig trom the Perpens 
: dicular AF, the Trangle did | 
; prels forwards towards H. For if 
! _1t were 1n the Site FHG, the | 
a i, Moveable, would be found to 
wh ” , bave mgunted the height A.1, 
Now, 1n fine, the primary Form and -Efſence of the Screw is no» 


» - = a3 6 -taks | » $757 be #7 o WS - * 1 
thing elſe but ſuch a Triangle: A CB, which being forced for- 


H 


wards, ſhall work it ſelf under; the Grave Body to be raiſed, and 
Iitteth 1t up, as we ſay, by the * head and ſhoulders. And this was 


ſign. fiethtolifr je Giſt Oro! : Woe | | whe | Up Ts 
Obs inres fiſt Original : For its firſt Inventor ( whoever he was ) conſi+ 


dering how that the Triangle A B C going forwards raiſeth the 
Weight D, he might have framed an Inſtrument like .co:the ſaid 
Triangle, of a very ſolid Matter, which being thruſt forwards did 
raiſe up the propoſed Weight : But afterwards conſidering. better,: 
how that that ſame Machine might be reduced into a much lefler. 
and more commodious Form, taking the ſame Triangle he twined: 
and wound it about the Cylinder A BC D in ſuch a faſhion, that: 
the height of the ſaid Triangle, that is the Line C B, did make the. 
Height of the Cylinder, andthe Aſcending Plane did beget upon 
the 
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the ſaid Cylinder the Helical Line deſcribed by rhe Line AEFCH, 
' which we,vulgarly call the Wale of rhe Screw, which was produ- 


ced by the Line AC. And inthis manner is the Inſtrument made; 
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which is it Aeon Grecks called K4x% and by us a Screw; which *K/y/206.i0 Li; 


winding about 
cometh to work P 
and inſinu- | 1 
ate with its ” 4 
Wales under | | 
the Weighr,and Fa 
with facility rat- 
{cthit. And we A 
having demon- EE IM 
S 

ſtrated, That up- 
on | or along |] - 
the elevated Plane the Force hath the ſame proportion to the 
V Veight, that the perpendicalar Altitude of the ſaid Plane hath to 
its Length; {o, ſuppoſing that the Force inthe Screw AB CD is 
multiplied according to the proportion by which the Length of the 
whole V Vale exceedeth the Altitude C B, from hence we come 
to know that making the Screw with its Helix's more thick or cloſe 
together,it becometh ſo much the more forceable, as being begot 
by a Plane leſs eleyated, and whoſe Length regards its own Per- 
pcndicular Altitude with greater proportion. 
omit to advertiſe you, that deſiring to find the Force of a propo- 
{ed Screw, it will not be needtul that we meaſure the Length of 
all its VVales, and the Alticude of the whole Cylinder, but it 
will be enough if we ſhall but examine how many times the Di- 
ſtance betwixt two fingle and Contiguous terms do cnter into one 
ſole Turn of the ſame V Vale, as for example, how many times 
the Diſtance A F is contained in the Lengch of the Tura AEF : 
For this 18 the ſame proportion that the Altirade C B hath to all 
the V Vale. : 

If all chat be underſtood which we have hitherto ſpoken touch- 
ing the Nature of this Inſtcument, I do not doubt in the leaſt but 
that all the other circumſtances may without difficulty be compre- 
hended : as for inſtance, that inſteed of making the V Veight to 
mount upon the Screw if one accommodates its Nut with 
the Helix incavated or made hollow, into which the Male Screw 
that is the V Vale cntring,& then being turned round it raiſeth and 
lifteth up the Nut or Male Screw rogether with the VVeight which 
was hanged thereat.Laſtly,we are no t to paſs over that Confidera- 
tion with ſilence which ar the beginning hath been faid to be neceſ- 
lary for us to have in all PK 3” [oſtruments, to wit, That 


tine Cochleaany 


Screw winding 
like the Shell of 
a Snail, 


But we will not 


what is gained in Force by their a ſfiftance, is loſt again in Time, 
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and in the Velocity : which peradventure, might not have ſeemed 


to ſome ſo true and manifeſt in the preſent Contemplation; nay, 
rather it ſeems; that in this caſe the Force is multiplied without the 
Movers moving a longer way than the Moveable: In regard,thar 


'f we ſhall in the Triangle A B C ſuppoſe the Line AB to be the | 


Plane of the Horizon, A C the elevared Plane, whole Altitude is 


meaſured by the Perpendicular C B, a Moveable placed upon the 


Jane A C, andthe Cord E D F tyed coit,and a Force or Weight 
Fr. = applyed- in F that hath to the 


ſame proportion that the Line 
BC hath to CA; by what 
hath been demonſtrated, the 


far as rhey happen torecede from: the Center of the Earth; Theres 
fore the Moveable E in all the Motion A C being raiſed no more 


than the length of the Line C B, but the other F being abaſed per- 


pendicularly the quantity of all the Line A C: Therefore we may 


deſervedly affirm that Way of the Force E maintaineth the ſame | 


proportion to the Force F that the Line A C bath toC B; that is, 
the Weight E to the Weight F. It very much importeth, therefore, 
to confider by | or along | what Lines the Motions are made;efpe- 
cially in exanimate Grave Bodies, the Moments of which have their 
total Vigour, and entire Refiſtance in the Line Perpendicular to 
the Horizon ; andin the others tranſverſally Elevated and Inclined 
they feel the more or leſs Vigour, Impetus, or Reſiſtance, the more 


or leſs thoſe Inclinations approach unto the Perpendicular Inclina- 
tion. 


Gravity of the Weight E the 


Weight F ſhall deſcend | 
downwards, drawing the 
Moveable E along the eleva- | 
ted Plane nor ſhall the Move- | 
able FE, meaſure a greater Space | 

| when it ſhall have paſſed the | 
whol> Line AC, than that which the ſaid Grave F mealureth in its * 
deſcent downwards. But here yet it muſt be advertiſed, that al- | 
though the Moveable E ſhall have. paſſed the whole Line A C,in 
the ſame Time that the other Crave F ſhall have been abaſed the 
like Space, nevertheleſs the Grave E ſhall not have retired from the 
common Center of things Grave more than the Space of the Per. | 
pendicular C B-but yerthe Grave Fdeſcending Perpendicularly ſhall 
be abaſcd a Space equal tothe whole Line A C.And becauſe Graye ! 
Bodies make no Reſiſtance to Tranſverſal Motions, but only fo ' 
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of the SCREW of AR CHIMEDES 
to araW Waier. 


e ; 

{ot T Do not think it fit in this place 'to paſs over with Silence ths 
= | | for: of Archimedes to raiſe Wa er with the Screw, which 
IS is notonly marvellous, but miraculous: for we ſhall find that 
e the Water aſcendeth in the Screw continually delcending 3 and in 
t a given Time,with a given Force doth raile an unſpeakable quan- 
e tiry therof. Bur before we proceed any farther,let us declare the uſe 
© of the Screwin making Waterto riſe: And 1n the entuing Fignre, 
e let us confider the Line I LOPQ 

T RSH being wrapped or twined 


+1 about the Collumn MIKH, 
which Line you are to {uppole to 


KC he a Chanel thorow which the CG 
_ Water may run: If we ſhall put | 

: the endl into the Water, making 

5 the Screw to ſtand leaning, fo as x & 

KC | the point L may be lower than T? B 
= the firſt I, as the Diagram ſhew-' ** | 
|- W <th, and ſhall turn it round about OD 
= on the two Axes, T and V, the Water ſhall run thorow the Cha: 
= nel, till that in the end it ſhall diſcharge forth at the mouth H. 
WW Nowl ſay, that the Water, 1n its conveyance from the point I t6 


- W thepointH,doth go all the way deſcending, although the point H 
1 WW be higher than the point 1. Which that it i3 ſo, we will declare 
'e MW tn this manner. We will deſcribe the Triangle A C B, which 1s 
9:1 that of which the Screw HI 1s generated, in ſach ſort that the 
_ Chanel of the Screw 15 repreſented by the Line AC, whoſe 
ce WF Ailccntand Elevation 1s determined by the Angle CAB; that-is 
'- WU toclay,it lo bethat that Angle ſhall be the third or fourth part of a 
Y BB NightAngle, then the Elevation of the Chanel A C ſhall be ac- 
C cording to :, or: of a Right Angle. And it is manifeſt, that the 
5,  iiile of char ſame Chanel AC will be taken away debafing the 
2 BE point C as far as to B: for then the Chanel AC ſhall have no 
= KU Elevation. Anddebaling the point C a little below B, che Water 
IC will naturally run along the Chanel AC downwards from the 
0 point A towards C. Let us therefore conclude, that the Angle A 
d | being! of a Right Angle, the Chanel A C ſhall no longer have any 
c Riſe, debafing it on the part C for ! of a Right Angle. 
bs Thele things underſtood, let us infold the Triangle about the 
Column, and 'let t1s make the Screw B A E FG, &c. which if it 
ſhall be placed at Right Angles with the end B in the Water, tiirn- 
Ing it abour, it ſhall notthis way draw up the Water, the Chane! 
about the Column being elevated, as may be ſeen by the part BA* 
Rees © 6 ii Buſ 
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But although the Column ſtand ere at Right-Angles, yetfor all 
that,the Riſe along the Screw, folded about the Column, 1s not of 
a greater Elevation than of * of a Right Angle, it being generated 
. by the Elevation of. the Chanel A C : Therefore if we incline the 


Column but * of the 
{aid Right Angle, and 
a little more, as we ſee 
IKHM, there is a 
Tranſition and Motijs 
on along the Chanel 
IL: Therefore the 


I co the point L ſhall 
move deſcending, and 


about, the other parts 


diſpole or 


ble a thing it is, I leave {uch to judge who ſhall pertetly have un- 


derſtood it. And by what hath been ſaid, we come to know, That | 


the Screw for raifing of Water ought to be inclined alittle more 


than the quantity of the Angle of the Triangle by which the (aid! 


Screw is deſcribed. 


Of the Force of the 


HAMMER, MALLET,v BEETLE 


He Inveſtigation of the cauſe of the Force of theſe Percuti- 

entsis neceſſary for many Reaſons : and firſt, becauſe that 

there appeareth in it much more matter of admiration than 
is obſcrved in any other Mechanick Inſtrument whatſoever. For 
ſtriking with the Hammer upon a Nail, which 1s to be drivenints 
a very tough Poſt, or with the Beetle upon a Stake that is to pene- 
trate into very ſtiffe ground, we (ee; that by the ſole vertue of the 
blow of the Percutient both the one and the other is thraſt for- 
wards: fo that without that, only laying the Beetle upon the 
Nail or Stake it will not move then, nay, more, although you 


ſhould lay upon them a Weight very much heavier than the laid 


Beetle. An effe&truly admirable, and ſo much the more worthy. 
of Contemplation, in that, as.I conccive, none of thoſe who.bave 


hitherto 


Water from the point | 


the Screw being rurned 


of it ſhall ſucceſſively 
preſent 

themſelves to the Wa- 
ter in the ſame Poſition as the part I L : Whereupon the Water 
ſhall go ſucceſſively deſcending, and in the end ſhall be found to | 
be aſcended from the point I to the point H. Which how admira- | 
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hitherto diſcourſed uponit, bave ſaid any thing that hits the mark 3 
which we may take for a certain Sign and Argument of the Obſtu- 
rity and difficulty of this Speculation. ' For Ariſtotle, or others, 
who would reduce the cauſe of this admirable Effe& unto the 
length of the Manubrinm, or Handle, may, in my judgement, be 
made to {ce their miſtake in the effect of thoſe Inſtraments, which 
having no Handle, yet percuſs, either in falling from on high 
downwards, or by being thrown with Velocity ſidewaies. There- 
fore it is requiſice, that we have recourſe to lome other Principle, if 
we would find out the truth of this buſineſ(s; the cauſe of which, 
although ic be of its own nature {omewhat obicure, and of diffi- 


cult conſideration, yet neverthele(s we will attempt with the grea- 


teſt perſpicuity poſlible to render it clear and obvious, ſhewing, for 


aclole of all, that the Principle and Original of this Effet is deci- 


ved from no other Fountain than this,from which the reaſons of all 
other Mechanick EffeQs do proceed * and rhis we will da:by ſetting 
before your eyes that very thing which i ico (© verall in every 
other Mechanick Operation, ſc:licet, That the Force,the Reſiſtance, 
and the Space by which the Motion 1s made, do go alternately 
with ſuch proportion operating, and with ſuch a rate an{wering to 
each other;that a Reſiſtance, equal to the Force, ſhall be moved by 
the ſaid Force along an equal Space, with Velocity equal to that 
with which it is moved. Likewile, That a Force that is leſs by half 
than a Reſiſtance ſhall be able to move it, ſo that it be moved 
with dotble Velocity, or,if you will, for a Diſtance twice as great 
as that which the moved Reſiſtance ſhall paſs : and, in a word, ic 
hath been ſeen inall the other Inſtruments, that any,never ſo great, 
Reſiſtance may be moved by every (mall Force given, provided, 
that the Space, along which the Reſiſtance ſhall move, have the 
ſame proportion that 1s found to be betwixt the {aid great Refi- 
ſtance and the Force: and that this is according to the neceſſary 
Ocder and Conſtitution of Nature : So that inverting the Diſcourſe, 
and Arguing the contrary way, what wonder ſhall it be, if thar 
Power that ſhall move a ſmall Refiſtance a great way, ſhall carry 
one an hundred times bigger an hundredth part of that Diſtance? 
Certaialy none atall :- nay, it would be abſurd, yea, impoſlible. 
that it ſhould be otherwiſe. Let us th*iefore conſider, what the 
Reſiſtance of the Beetle unto Motion nay be 1n that point whiere 
it is toſtcike, and how far, if it {> 10+ Rrike, it would be carryed 


by the received Force beyoi' 3: tha POINT: and again, what Refi- 
ſtance ro Motion ther is 4 19 +149 ſtriketh, and how much b 

that ſame Percuſſion he i moved : and, having found thar this 
great Rejititance poeth torwargs by 2 percuſſion ſo much leſs than 
Thc? LY 154, Faw CLLVET. by the 1Þet us 0! 23 in that moveth it would do, 


by 10W much tat Lama oreat [TR :1itance 1s greater than that of 


zo 


* Theſe Pro» 
blems he here 
promifeth were 
nerer yet CXx- 
cant, 


O'ALLILEUS.&PG 
the Beetle ; we ſhall ceaſe to wonder at the Eftc&, which doth not. 
in the leaſt exceed the terms of Natural Conſtitutions, and of 
what hath been ſpoken. Let us, for better underſtanding, give an 
example thereof in particular Terms. There 1s a Beetle, which ha. 
ving four degrees ot Reſiſtance, i3 moved by luch a Force, that 
being freed from it in that term where ic maketh the Percuſſion; jr 
would, meeting with no ſtop, go ten Paces beyondit, and in that 
term a great polt being oppoled ro it, whole Reſiftance to Moti- 
on is as four thouſand, that 1s, a thouſand rimes greater than that of 
the Beetle, ( but yet is not tmmoveable ) ſo that it without mea- 
ſure or proportion exceeds the Refiftance of the Beerle, yet the 
Percuſſion being made on it, it ſhall be driven forwards,though in- 
deed no'more but the thouſandth part of the ten Paces whichthe 
Beetle ſhall be moved : and thus in an inverted method, changing 
that which hath been ſpoken touching the other Mechanical Effects, 
we may inveſtigate the reaſon of the Force of the Percutient. I 
know that here ariſe difficulties and objeftions unto ſome, which 
they will not eaſily be removed from, but we will freely remit them 
to the * Problems Mechanical, which we ſhall adzoyn in the end of 
this Diſcourſe. 
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In which, in immitation of Archimedes in the 
Problem of the Crown. he ſheweth how to 
find the proportion of the Alloy of 
Mixt-Metals ; and how to make 
the ſaid Inſtrument, 


=AS it is well known, by ſuch who take the pains to read 
old Authors, that Archimedes dete&ed the Cheat of 
$f the Gold{mith in the Crown of'* Hieron, fo I think it 
SIRNA hitherto unknown what method this Great Philoſo- 
pher obſerved in that Diſcovery : for the opinion, that he'did per- 
torm 1c by putting the Crown into the Water, baving firſt put in- 
roitiuch anorher Maſs of pure Gold, and another of Silver ſeve- 
rally, and that from the differences in rheir making the Water 
more or le(s riſe and run over, he came to know the Mixture or 
Alioy of the Gold with rhe Silver, of which that Crown was 
compounded ;- ſeems a thing ( if I may ſpeakit) very groſs, and 
far from exa{ne(s. And it will leem to much the more dull to 
ſuch who have read and underſtood the exquiſite Inventions of ſo 
Divine a Man amongft the Memorials that are extant of him; by 
which ir 1s very manifeſt that all other VVits arc inferiour to that 
of Archimedes. Indeed I believe, that Fame divulping it abroad, 
that Archimedes had dilcovered that fame Fraud by means of the 
VVater,ſome V Vriter of thoſe Times commirred the memory there- 
of to P. ſterity, and that this perion, that he might add ſomethin 
to that little which he had heard by common Fame, didrelate that 
Archimedes had made uſe of the VVater in that manner, as fince 
bach been by the generality of men believed. | 
But in regard 1 know,that that method is altogether fallacious, 
and falls ſhort of that exaCtneſ(s which is required in Mathematical 
Matters, I have often thought in what .manner, by help of the 
VVater, one might exa&ly find the Mixture of two Metals, and 
n the end, after I had diligently pernſced that which Archimedes 
demonſtrateth in his Books De infidentibus 4quz, and thoſe orhers 
* De 


* King of Sicily, 
and Kinſman to 
that Great Ma- 
themarician. 
Platarch in Pit; 
CHarcel, 
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De eqniponderantinn, there came into my thoughts a Rule which 
exquititely' reſolverh our Queſtion 3 which Rule 1 believe tobe 
the ſame that Archimedes made- uſe of, ſeeing that beſides the 
ule that is to be made of the V Vater, the exanels of the V Vork 
dependeth allo upon certain Demonſtrations found by the ſaid | 
Archimedes. . | | ” 

The way 1s by help of a Ballance, whoſe Conſtruction and Uſe. 
ſhall be ſhewn by and by, after we ſhall have declared what is 
neceſſary for the knowledge thereof. You muſt know there. 
tore, that the Solid Bodies that fink in the V Vater weigh ſo much 

leſs in the V Vater than in the Air, as a Maſs of V Vater equal th 

the ſaid Sohd doth weigh in the Air : which hath been demon- 

ſtrared by Archimedes. But, in regard his Demonſtration is ver 
mediate, becauſe I would not be over long, laying it aſide, I ſhall | 
declare the ſame another way. Let us conſider, therefore, that 
putting into the V Vater v.g. a Maſs of Gold, if that Maſs were | 
of VVater it would have no weight at all: For the V Vater moveth | 
neither upwards, nor downwards in the VVater : It remiains, | 
therefore, that the Maſs of Gold weigheth in the VVater only ls 
much as the Gravity of the Gold cxceeds the Gravity of the VVa W ÞP 
ict. And the like 15 to be unde ſtood of orher Metals. And be. 'y 
cauſe the Metals are different trom each other in Gravity, their | fa 
Gravity in the V Vater ſhall diminiſh according to leveral proporth- | t 
ons. As for example : Letus ſuppole that Gold weigheth twenty WM ©®' 
times more than V Vater, it 15 manifeſt by that which hath been W Þ 
ipoken, that the Gold will weigh lets 1n the V Vater than in the | Cc 
Aur by a twentieth part of its whole weight. Now, let us ſuppoſe J th 
that Silver, as being lels Grave than Gold, weigheth 1 2 times more © wW 
than V Vater : this then, being weighed 1n the VVater, ſhall de W Þ' 
minſh in Gravity the twelfth part of its whole weight. Therefore | C 
the Gravity of Gold in the V Vater decreaſeth leſs than that of MW *t: 
Silver ; for that diminiſheth a twentieth part, and this a twelfch. # G 
If therctore in an exquilite Ballance we ſhall hang a Metal at the © * 
one Arm, and at the other a Counterpoile that weigheth equally G 
with the ſaid Metal n the V Vater, leaving the Counterpoiſe 1n the - 
{h 
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Air, to the end that it may equivalate and compenſate the Me- 
tal, it will be neceſlary to hang it nearer the Perpendicular or 
Cock. As for example, Let the Ballance be A B, its Perpendicu- 
| lar C, and let a 
D | Maſs of ſome 


| DE —————————— 
SO FF © {pended at B, 
counterpoifedby lo 
the Weight D : putting the Weight -B into the Water, the # ** 
Weight D in A would wergh more : therefore that they may ad 
_ weigh 


which Counter- 
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weigh 'equally it would be neceſſary to hang it nearer to the 
Perpendicular.C, as v- gr-inE : and look how many times the Di- 
ſtance C A ſhall contain AE, ſo many times ſhall the Metal 
weigh more than the Water. Let us therefore ſuppoſe that the 
VVeight in B be Gold, and that weighed in the VVater it with- 
draws the Counterpoiſe D into E; and then doing the {fame with 
pure Silver, let us ſuppoſe that its Counterpoiſe, when afterwards 
it is weighed in the V Vater, returneth to F: which point ſhall be 
nearer to the point.C, as Experience ſhewech, becauſe the Silver 
is leſs grave than the Gold: And the Diſtance that is between 
A and F ſhall have the ſame Difference with the Diſtance A EF, 


that the Gravity of the Gold hath with that of the Silver. Bur if 
we have a Mixture of Gold and Silver, it is clear, that by reaſon it 


participates of Silver, it ſhall weigh leſs than the pure Gold; and 


by reaſon it participates of Gold , it ſhall weigh more than the 
pure Silver : and therefore being weighed in the Air, and defiring 
that the ſame Counterpoiſe ſhould counterpoiſe it, when that 
Mixture ſhall be put 1nto the V Vater ic will be neceffary to draw 
the (aid Counterpoile more towards the Perpendicular C,than rhe 
point E 1s, which is the term of the Gold ; and more from C 
than F is, which is the term of the pure Silver ;' Therefore it ſhall 
fall between the points Eand F: And the proportion-.into which 
the Diſtance E F ſhall be divided, ſhall exa&ly give the proportion 
of the two Metals which compound that Mixture. As for exam- 
ple: Let us ſuppoſe the Mixture of Gold and Silver to be inB, 
countezpoiled in D | 

the Aur by D, g 


A — —-| --|}- 
poiſe when the TP EE 

Compound Me- 

tal is put into the V Vater returneth into G : I ſay now, that the 
Gold and the Silver which compound this Mixture are to one ano- 
ther in the ſame proportion, as the Diſtance F Gis to the Diſtance 
GE. But you muſt know that the Diſtance G F terminated in 
the mark of the S1ilver,ſhall denote unto us the quantity of the 
Gold, and the Diſtance GE, terminated in the mark of the Gold, 
ſhall ſhew. us the quantity of ;the Silver : inſomuch that if FG 


— — Þ 


ſhall prove double ro G Ez then that Mixture ſhall be two parts 
Gold, and one part Silver: and.inthe {ame method proceedingi/# 
the examination of other Mixtures, one ſhall exaQtly find thi 
quantity of the ſimple Metals. | HESP 
Tocompoſe the Ballance,' therefore, take a Rod at leaſt a yard 
long, ( and the longer it is, the exadter the Inſtrument ſhall be ) 
and divide it in the midſt, where place the Perpendicular : then 
adjuſt the Arms that they may ſtand in Equilibrium, by filing or 
Rr | ſhaving 
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Wo GALILEUS 21 
ſhaving that leſs which weigheth moſt ; and upon one of the Artnz 
note the terms to which the Counterpoilſes of {imple Metals return 
when they ſhall be weighed inthe Warer: taking care to weigh the { 
pureſt Metals that can be found. This being done, 1t remaineth. 
that we find out a way, how we may with facility diſcover the 
proportion, according to which, the Diſtances berween the terms 
of the ſimple and pure Metals are divided by the Marks of the 
Mixt Metals : Which ſhall be effeGed in this manner. 

We are to have two very {mall Wires drawn thorow the ſame 
drawing-lron, one of Steel, the other of Brals, and above the 
terms of the fimple Metals we muſt wind the Steel Wyer ; as for 
example : above the point E, the term of the pure Gold, we ate 
ro wind the Steel V Vyer, and under it the other Braſs VV yre, and 
having made ten folds of the Steel VVyer, we muſt make ten 
more with that of Braſs, and thus we are to continue to do with 
ten of Steel, and ten of Braſs, untill that the whole Space be- 
tween the points E andF, the terms of the pure Metals, be full; 
cauſing thoſe two terms to be alwaies viſible and perſpicuous:; 
and thus the Diſtance EF ſhall be divided into many equal parts, 
and numbred by tenandten. And if at any rime we would know 
the proportion that is between FGand GE, we muſt connt the 
Wyers F G, and the Wyers GE: and finding the Wyers F G 
to be, for example, 40, and the Wyers GE, 21 : we will ſay that | 
there 1s in the mixt Metal 40 parts of Gold, and 21 of Silver. But 
here you muſt note, that there 15 ſome difficulty in the counting, 
for thoſe Wyers being very (mall, as it 1s requiſite for exaQnels ' 
fake, it 15 not poſlible with the eye to tell them, becauſe the 
{malneſs of the Spaces dazleth & confoundeth the Sight. Therefore 
to number them with facility, take a Bodkin as ſharp as a Needle 
and (et it into an handle, or a very fine pointed Pen-knife, with 
which we may calily run over all the ſad Wyers, and this wa 
partly by help of hearing, partly by: the impediments the hand 
ſhall feel at every VVyer, thoſe VVyers ſhall be counted; 
_ the number of which, as I ſaid before, ſhall pive us the exa& 
quantity of the fimple Metals, of which the Mixt-Metal is com- | 
pounded: taking notice that the Simple anſwer alternately to the 
Diſtances. As for example, in a Mixture of Cold and Silver, 
the VVyers that ſhall be towards the term of Gold ſhall ſhew us 


the quantity of the Silver : And the ſame is to be underſtood of 
other Metals. 
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Annotations if Donithico M, zntovaiti vyoHi the Bal- 
lance of Signore Galileo Galiler.. 


rſt, I conceive that the difficulty of Nuticing the VVyres 
is removed by wrapping. about the. Ballance ten'of Steel, 
| and then ten of Brafs, , which being: divided by tens; there 
only remains that tenth part to be numbred; in whiclithe term 
of the Mixt Metal falleth. For alchough Sigzore Gdhleoy who is 
Auchor of this Invention, makes mention of ewo V V yres, one of 
Steel, the other of Braſs, yer he doth, not lay, thar'we are to 
rake * ten of the. one, and ten of the other : which it may be « Gali fart © 
hapnerh/by the negligence of. hun that bath tranſcribed itz al- exor:lly in his 


C hich I fol- 
| though muſt confeſs chat the Copy which came to my hands | es Fong 


SE of hs own Writing. + omir 1t 1n the Co- 
ol | py which cxmero 
Secondly, it is luppolcd 1 1n this Problcth or the Compoſition koads of Wah 
: MW of two Metals do retain the ſame proportion of Mals in the wei, 


N Mixture as the two Simple Mexals, of which ic is compounded, 

V had at firſt, I mean, that the Simple Metal3-retain and keep in | 
e i the Compoſition ( after thac they are incorporated and .commix- 
3 ed ):the ſame proportion m. Maſs that the Simple Metals had 
i: when they were ſeparated : V Vhich in the Cale of Signore Gali- 


n WW lc; touching the Commixtion of Gold and Silver, Ido neither 2 
: deny nor particularly confels.; But if one would, for example, 4 
; $ 160 


unice/194 pounds of Copper with 21 pounds of Tin, to make 
thereof 120 pounds of Bell-Metal , ( I abate two pound, 
ſuppolcd. to be waſted in the. Melting y | do think that 120 
pounds.of Compound Metal will have a/leſs Bulk than the 100 
pounds of pure Copper, and the 20 pounds of Tin unmixt, thar 
1s, before they were incorporated and melted into one Maſs, and 
that che Compoſition 1s more grave in Specie than the fingle Cop- 
per, and the{inglc Bra(s : and in the Caſe of Signore Galileo the 
Compoſition of Gol ard Silver 1s ſuppoled to S, lighter in Specte 
than the pure Cold, and heavier zr Specie than'the pure Silver. Of 
whichic would be calic ro make {ome ſuch like experiment, melt- 
Ing together, v.gr. Lu pounds of Lead with 5 pounds of Tin, 
and ora) whether thoſe 1 s pounds, or whatever the Mixture 
maketh, do give the difference betwixt the weight in the Water 
tothe weickrinthe Air, in the-proportion that the 15 pounds of 
the two Mctals diſ-united gave before: 4 do not ſay,the ſame diffe- 
rence,becaule | pre-fuppolerhar they will waſte in melting down, 
and thar the * Compound will be leſsrhan 15 pounds, therefore 1 
lay in proportion. : -. 

Thirdly,” He doth » affo (uppole, that one ought to take the 
nj Rr 2 __ Simpke 
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Simple Metals, that is , the Gold and the Silver, each of the ſatis - 


weight as the Mixture , although he doth not ſay io ; which may 
be colleQed in that he markerh the ballance only berwixt the 
Terms of the Gold and che Silver, which is the cautc of the grear 
facility in reſolving the Problem by only counting the 
Wyers.. | F4 
One might take the pure Gold, and pure Silver of the-lame 
weight, in reſpe& of one another , but yet. different from the 
weight of the Mixture , that is , either more or lels grave than the 
Mixt Metal : and being equal in weight to one another they 
might ſhew the proportion of the Maſs of the Gold to that of the 
Silver ; but yet with this difference, that the more gravewill ſhew 
the ſaid proportion more exaQly rhan the. ſmall and leſs grave. 
But the Simple and pure Metals not being of the lame weight as 
the Compound, it will be neceffary , having found the proportion 
of the Maſs of the Gold to that of the Silver ; to find by numbers 
proportionally the exa& quantity of each of the two Metals com- 
pounding the Mixture. | : 0:3 C771 18 
A man may likewiſe uſe the quantity of the fimple Metals ac- 


cording to neceſſity and convenience, although of different 


Weights, both as to each other, and ro the Mixture , provided that 
each of them be pure in its kind : but then we mult after- 


wards by numbers find the proportion of the Males of the two | 


Simple ones of equal weight ( whichis ſoon done, taking them of 
equal weight as was ſaid before) and then according to this pro- 
portion to find, by means of the Weight, and of the Maſs of the 
Compound Metal, the diſtin& quantity of each of the two Sum» 
ple ones that make the Compoſition : of each of which Caſes 
examples might be given. But to conclude, if the pure Gold, 
and pure Silver , and the Mixt Metal ſhould be of equal Mas, 
they would be unequal in Weight, and it would not need to 
weigh them in the Water , for being of equal Bulk, the differen- 
ces of their Weights in the Air and in the Water would be allo 
equal : tor the difference of the weight of any Body in the Air 
co its Weight 1n the Water, isalwajes equal tothe Weight of 16 
much V Vater as equalleth the ſame Body in Maſs, by Archimedes 


his fitth Propoſition, De ijs que vebuntur in aqua. 


And laſt of all, the Simple andpure Metals may have the {ame 
proportion in Gravity , mutually or reciprocally , astheir Bodies 
have in Bulk - In which caſe, as well the Maſs, found by help of 
the weight in V Vater, or by any other meanes, as their V Veightan 
the Air ſhall ſhew the proportion of their Specifical Gravities 3'as 
theirV Veights in the V Vater do when theic VVeights in the Af 
are equal 3 but yet alternately weighed : thatis to ſay, the Spe& 
cifical Gravity of the Gold ſhall have ſuch proportion to: the 

Specifica! 
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| Ipe cifical Gravity of the Silver, 4s the Maſs of the Silvers hath fo 


the Maſs of the Gold; that is, as the difference berwimntt the 
VVeight in V Vater and V Veight in Air of the Silver, hath t6 the 
difference betwixt the VVeight ih VVater and VVeight in Air 6f 


the Gold. 
VVith this {ame Ballance vne may with facility mkafare tlic 


| Maſsor Magnitude of any Body, in any manner whatſoever Lere- 


alac in manner following,'name] 

VVe will have at hand a Solid Body of a ſubſtance more grave 
in Specte than the \ Vater; as for inſtance of Lead; or if it were 
of VVood, or other matter more light 71 Specie than the V Vater, 
it may be made heavier by faſtning unto ic Lead, vr {ome other 
thin? that makes it fink in the VVater, and let us take fome 
now Meaſure, and with it meaſure the Irregular Solid as for 


inſtance, the Roman Palm, the Geometrical Foot, or any other | 


known meaſure, or part of the ſame, as the half Foot, the quar- 
ter of a Foot,or any ſuch like part known ; then let it be weighed 
1n the Air, and {uppolc that it weigh 10 pounds; let the ſame 
Meaſure be weighed in the Air, and {uppole that it weigh 8 


pounds : and {ubſtract 5 pounds, the VVeight in the V Vater, trom 


10 pounds, the Weight 1a the Air, and there remaineth 2 pounds 
for the Weight of a Body of Water equal in Magnitude to the 
Meaſure known. Now, if we would meaſure a Statue of Mar- 
ble, let it be weighed ficlt in the Air, and then in the Water, and 

{ubſtract the Weight in the Water from the eight in the Air, and 
the remainder ſhall be the weight of fo much Water as equalleth 
the Statue in Mas ; which being divided by the difference betwixt 
the IVeight 1n V/ater and the eight | in Air of the Mealure known, 
the Quotient will give how many times tlie Statue containeth the 
ſame viven Meaſure, As for example z if the Statue in Air weigh 
100 pounds, and in the Water $0 pounds, 80 pounds being ſub- 
ſtrated from 100 there reſteth '20 pounds for the Weight of (o 

much }/ ater ia Maſs as equalleth the Statue. Burt becauſe rhe 
difference- betwixt the Weight-in/Fater, and the Weight in Air 
equal in Magnitude to the Meaſure known, was ſuppoſed to be 
2 pounds; divide 18 pounds by two pounds, and the Quotient 
15 9, for the number of times that the propoſed Statue containeth 

the given Meaſure. The ſame Method may be obſerved, if1c 

were required, to meaſure a Statue, or other Maſs of any kind of 
Metal: only it muſt be advertiſed, that all the holes muſt be 
ſtopt, that the ater may not enter into the Body of the Statue : 

but he that deſircth only the Solid content of the Metal of the 
ſaid Statue muſt open the holes, and with Tunnels fill the whole 
cavity of the Siatue with Water. And if the Statue were of a 

Subſtance lighter in Specie than the IW ater ; as, for example, of 
Wax, 
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 WALA1LEUS£&c. 
Wax, it will be requiſite to add unto the Statae fome Connter. 
poiſe, that maketh it ſink in the Vater, and then to mealure the | 
Counterpoiſe, as above, and to {ubſtrat its mealure from the 
Compound Body, and there will remain the Meature of the 
Statue of Wax. And laſtly, to make ulc of the [aid Ballance, 
inſtead of. ſeeking the numbers of the pounds of the j3iiferencey 
_ of the Weights of the Meaſure known, and ot the Solids 

to be meaſured in Water,and in-Air,we may count the 
Wyers of the Arm of the Ballance, which 
being very {mall will give the 
Meaſure exaQtly. 
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. Montieur Des-Cartes. 
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The Explication. 


Of Engnes, by belp of which we mayraiſe a very great 
weight with ſmall ſtrength. 


Sona HE Invention of all theſe Engines de- 
_ WV. pends upon one ole Principle, which is, 
> Thar the ſame Force that can lift up a 
Weight, for example, of 100 pounds to 
the height of one foot, can lift up one of 
MW 200.pounds to the height of half a foot, 
UW or one of 400 pounds to the height of a 
fourth part of a foot, and ſo of the reſt, 
be there never ſo much applyed to it ; and 
this Principle cannot be denied. if we conſider, that the Effect 
ought to be proportioned to the Adtion that is neceſſary for-che 
production of ic; (o thar, if it be necef{ary to employ an Attion by 
which we may raiſe a Weight of 100 pounds to the height of two 
foot, tor to raile one ſuch tothe height of one foot only this ſame 
ought to weigh 209 pounds :, for its the ſame: thing to raiſe 100 
pounds to the height of one foot, and again yet another 100 
pounds tothe height of one fogr, as to raiſe one of 200 poundsto. 
the height of one foor, and the fame, allo, as to raile 100 pounds 

tothe height of two feet. ,. 
Now, the Engines, which ſerve to make this Application of a 
Force which aceth at a great Space upon a Weight which it _ 
| letit 
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ſeth to be raiſed by a leſſer, are the Pulley, the, Inclincd. Flane, lis ra 
Weds, the Capſten, or Wheel, the Screw, the Leaver, and ſome. - 
athers, for if we will not apply or compare them one to another, n 
we cannot well number more, and if we will apply them we need. | _ 
not inſtance in ſo many. E | r 2 CY x 
The PVLLEY, Trobe. Ws 

Et AB Cbea Chord put about the Pulley D, to whichlet i *' 


the Weight E be faſtned; and firſt, ſuppoſing that two tl 
men ſuſtain or pull up equally each of them one of the 


| ends of the ſaizd Chord: Cs 
G | A. | it is maniteſt, thar 1f the Ic 
| Weight weigheth 2oo i © 
pounds, each of thoſe rf 
ol men ſhal employ but the | Y 
R H half thereof, that is toſay, h 

C; 7 the Force that is requiſite 

| +, for ſuſtaining or railing ; 

| S of 100 pounds, for each 

of them ſhal bear but the * 

2 'D half of it. 

| 21 | B Afterwards,let us {up- | 
Wa pole that A, one of the o 
ends of this Chord, being MW © 
made faſt to ſome Nail, ' A 
N the other C be again ſu- | kc 
ſtained by a Man; andit t 
i5 manifeſt, that this Manin C, needs not ( no more than before ' tl 
for the ſuſtaining the Weight E, more Farce than is requiſite fot ' t] 
the ſuſtaining of 100 pounds : becauſe the Nail at A douh the  *"* 
ſame Office as the Man which we ſuppoſed there before. In fine © 
let us ſuppoſe that this Man in C do pulliche 'Chord to make. t 
Weight E toriſe, and it is manifeſt, that if he there employeth = 
the Force which is requiſite for the raiſing of x00 potinds to the \ 


height of two feet, he ſhall raiſe this Weight E of 2 00 pounds'to | 
the height of one foot: for the Chord ABC being doubled, as it b 
is, it muſt be pull'd two feet by the end C, to make the Weight E 


riſe as much, as if two men did draw'it, the one by the end A, a 
and the other by the end C, feach of them the length of one foot - . 
only. w ; 

There is alwaies one thing that hinders the exa&tne(s of the Cal- 
culation, that is the ponderofity of the Chord or Pulley, andthe 
difficulty that we meet with in making the Chord to flip, and in - 


bearing it: but this is very ſmall in compariſon of that which 
raiſeth 
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raiſeth it, and cannot be eſtimated ſave wthin a ſmall matter. «. . 

Moreover, it is neceſſary ro obſerve, that it is nothing but the 
redoubling of the Chord, and not the Pulley, that cauſeth this 


SE 
My 
* 


Force: for if we faſten yet another Pulley towards A, abour 


which we paſs the Chord AB CH, there will be required nolel; 
Force to draw H towards K, and fo to.lift up the WeightE, than 
there was before to. draw C towards G. But if to theſe two Pul- 
leys we addyct another towards D,to which we faſten the Weight, 
and in which we make the Choid to run or (lip, juſt as. we didin 
the firſt, then we ſhall need no more Force to litt up this Weight 
of 200 pounds than to littup 50 pounds without the Pulley : bes 
cauſe that in drawing four feer of Chord we lift it up but one 
foot. And ſo in multiplying of the Pulleys one may raiſe the great- 
eft Weights with the leaſt Forces. It 1s requiſite allo to oblerve, 
that a little more Force is alwaies neceflary for the raifing of a 
Weight than for the ſuſtainivg of it : which is the reaſon why 1 
have ſpoken here diſtin&ly of the one and of the other. 


The Inclined PLANE, 


F not having more Force than lufficeth to raile 1 00 pounds, one 
would neverthelels raile this Body F, that weigheth 200 pounds, 
to the height of the Line B A, there needs no more but to draw 
orrowl it along the Inclined Plane C A, which I ſuppoſe to be 


twice as long as the Line 1 


A B, for by this means. nA IIO paben yo 

for to make it arrive at "©" FN 

the point A, we muſt S 
there employ the Force 1 IC) | 
that is neceſſary for the — VT 


raifing 100 pounds twice _ | | 
as high, and the more inclined this Plane ſhall be made, ſo much 


the leſs Force ſhall there need to raiſe the Weight F. But yet there | 


is to be rebatcd from this Calculation the difficulty that there 1s 
in moving the Body F, along the Plane AC, if that Plane were 
laid down upon the Line B C, all the parts of which I ſuppoſe to 
be equidiſtant from the Center of the Earth. 

[tis true, that this impediment being ſo much leſs as the Plane 15 
more united, more hard, more even, and more polite ; it cannot 
likewiſe be eſtimated but by guels, and it is not very confide- 
rable. | | | 

We need not neither much to regard that the Line B C being a 
part of a Cucle that hath the ſame Center with the Earth, the 


Plane A C ought tobe ( thqugh but very little ) curyed, and to ': 


have the Figure of part of a Spiral, deſcribed between two Circles, 
CE which 
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which likewiſe have for their Center that of the Earth, for thatir” 


is not any way lenfible. 


The WE DGE., Cans. 


7 He Force of the Wedge AB CD 1s eafily underſtood after 
| that which hath been ſpoken above of the Inclined Plane, 
for the Force wherewith we ſtrike downwards ads as if it 
were to make it move according to the Line B D; and the Wood, 
or other thing and Body that it cleaveth, openeth not, or the 
Weight that it raileth doth not rife, ſave only according to the 


Line A C, inſomuch that the Force, 


PR wherewith one driveth or ſtriketh this 
Ro HS Wedge, ought to have the ſame Pro- 

P Ly EE hors, gp portion to the Reſiſtance af this 
CP Wood or Weight, that AC hath to 

7 eat AB. Or <lle again, to be exact, it 
* would be convenient that B I) were 


a part of a Circle, and AD and 
C D two portions of Spirals that had the lame Center with the 
Earth, and that the Wedze were of a Matter 1o pertealy hard 
and polite, and of fo ſmall weight, asrhat any little Force would 
iuffice to move 1t. | 


The CRANE, o the CAPSTEN, 


x1 in Peritrochio. 


A or Cogg B 1s turned, winch make the Axis or Cylinder C 

to move, abour which a Chord 15 rolled, to which the 
Weight D, which we would raiſe, is taſtned, ought to have the 

es {ame proportion to the faid 
Weight, as the Circumference of 
the Cylinder hath to the Cir» 
cuinference of a Circle which 
- *) that Force delcribeth, or that the 
Djameter of the one hath unto 
the Diameter of the other ;, for 
that the Circumterences have the 
{ame proportion as the Diame- 
ters : inſomuch that the Cylinder C, having no more but one foot 


WW: ſec allo very eafily,that the Force wherewith the Wheel 


in Diameter, if the Wheel A B be 1ix feet in its Diameter, and the 


VVeight D do weigh 600 pounds, it ſhall ſuffice that the Forcein 


B ſhall be capable to raile 100 pounds, and lo of others. One _ 
allo 


others. +3 


his MECHANICxSs PE 
Iſo inſtead of the Chord that rotleth about'the Cylinder C, place* 
there a ſmall V Vheel with teeth or Coggs, that may tarn'another 
greater, and by that means multiply the power of the Force as 
much as one ſhall pleaſc, without having any as © to deduR of 
the ſame, ſave only the difficulry of moving theMac INE, 25 in the 


{0 42 31 364) 
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The SCREW, (hes 


Hen orice'the Fotce of the Cipſten and of the Tn- 
dined Plane isunderſtood, tharof the Sei cſi 
VF to be computed; for it is compofedivily bt aPlane 
much inclined, which windert'abour a Cylinder : and if this Plane 
be in1uch manner'Inclined, as that the Cylinder ought to make 
v.gr. ten'turns to'advance forwards the length of a foot in the 
Screw, and thar the bigneſs '6f the Circumference of the Circle 


which.the' Force that turneth ir 
about doth deſcribe-he of ten 
fee t; foraſmuch as ten times ten 
are one hundred, 'one'Man alone * 
ſhall be able ro preſs'as ſtrongly 
with this Inſtrument, or Screw,as 
one hundred without it, provided 
alwaies;that we rebate the Force 
that is required to the turning 
of it. 


ring, in regard that it is about thjs moſt commonly that the Screw 
is employed, bur when we would make uſc of gt for the raiſing of 
VVeights, inſtead of making it to adyance into a Female Screw,we 
joyn or apply unto it a V Vheel of many Coggs, in ſuch ſort 
made, thatif v. gr. this heel have chicty Coggs, whilſt the Screw 
maketh one entire turn, it ſhall not cauſe the Wheel to make more 
than the thirtieth part of a turn, and if the Weight be faſtned to 
2 Chord that cowling about the Axis of this Wheel ſhall raiſe ic but 
one foot in the time that the Wheel makes one cacire revolution, 
and that the greatneſs of the Circumference of the Circle that 1s 
deſcribed by the Force that turneth the Screw about be allo of ten 
tet, by reaſon that 10 time: 39 make 3o0o, one (ingle Man ſhall be 
able to raiſe a J/ eight of chat bigneſs with this SEE which 
1s called the Perpetual Screw, as would require 300 men with- 
Out it. bo TT. = 
Provided, as before, that we thence dedu& the difficulty,thac 
we meet with in turningof it, ,whichis not properly cauſed by the 
Ponderofity of the Weight, but by the Force or Matter of the In- 
S{ 3 ſtramear - 
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Now [I ſpeak here of Preſſing rather thay of Railing, or Remo- | 


Mc» « 
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going, foraſmuch as ithath greater Force. 
The LEA V ER, Vedas. 


TW Have deferred to ſpeak of the Leaver until the laſt, inregard 
that itis of all Engines for raifing of Weights, the moſt diffi- 
cult to be explained. : | | 

Let us ſuppoſe that CH is a Leaver, in ſuch manner {upported 
at the point O, ( by means of an Iron Pin that patieth thorowir 
acroſs, or othe: wiſe ) that it may turn about on this point O, its 
part C deſcribing the Semiciccle ABCD E, and its part H-the 

ay Semicurcle F G H 1 K; and that 
the Weight which we, ' would 

raiſe by help of it were in H, 

and the Force 1a C. the Line 


firument: which difficulty is more ſenſible in it than in thoſe aford 


A 


i A\Sp 18 the Time whilſt che Force 
OOSDIOSO pooooaren Lt] that moveth this Lea ver del Crt 
Mr beth the whole Semicircle 


ABCDE, and a&eth -accord« 


though that the Weight deſcrj> 
beth likewiſe the Semicircle 
FCHIK.yertit 1s not railed to 
the length of this curved Line 
F GHIK, but only to that of the Line F O K ; 1nfomuch that the 
Proportion that the Force which moveth this Weight ought to 
have to its Ponderviity ought not to be mealured by that which is 
between the two Diameters of thetic Cycles, or between their two 
Circuimferences, as it hath been (aid-above of the W heel, but ca- 
ther by that which is berwixt the Ci.cumference of the greater, 
and the Diameter of the Jefſer. Furthermore let us conlider, rhat, 
there is a neceſlity that this Foree needech not to be {o great, at 
ſuch time as it is nearto A, or near to FE, for the turning of . the 
Leaver, as then when it is near to B, or to D; nor ſo great when 
it is near to B or D, as then when iti*nearro C: of which the rea- 
ſon is, that the Weights do there mount leſs : as it is cafte.to un- 
derſtand, if having ſuppoſed that theLine C OH 1s parallelto the 
Horizon, and that AO F cutteth it ar Right Angles, we;.cake the 
point G equidiftant from the points F and H, and the point B equir 
diſtant from A andC ; and that having drawn G S perpendicular 
to F O, we obſerve that the Line F S ( which ſheweth how muck 
the Weight mounteth in the Time that the Force operates alo's 
tac 


. CO being ſuppoſed triple of | 
 ©=—7 OH. Then let us conftd-r that. 


ing to the Line ABCDE, ab. 


=, > jan <* ef Joan} b0 hers = hp A 8 


my 
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how mach it mounterh 1n the Time thattheF6rce opperates alon h 


_ cheLine BC. - +76 


| And to meaſyre exaQly what his Force dughtts be each Point 


| of thecurved Line ABCDE, itis requiſite to know that it ope- 


rates there juſt in the ſame manner as if it drew the Weight along 
a Plane Circularly Inclined, and that the Tnclination of each of the 
Pcints of this circular Plane were to be: meaſured by that of the 
right Line that roucheth the Circle in this Point. As tor example, 
when the Force is at the Point B, for to find the proportion tha it 


ought to have with the ponderoſity of the Weight whichis at that 


time at the Point G, it is neceſſary to'draw+the Contingent Line 
GM, and to account that the ponderofity-ot: the Weight is'to the | 
Force which is required to draw it along this Plane, and conſe- 
quently to raiſc it, according to the Circle F G H, asthe Line GM 
is to SM. Again, foras much as B O istriple of OG, the Foice 
in B needs to be to the Weight in G bur as the third part of the 
Line $M is unto the whole Line G M. In the ({clt-lame ma:ner, 
when the Force 1s at the Point D, to know how much the Werght 
weigheth at I, it is neceflary to draw the Contingent Line berwixt 


1landP, and the right Line I N perpendicular upon the Horizon, 


and from the Point P taken at diſcrecion in the Line 1P, provided 
that it be below the Point I, you mult draw P N parallel to the 
ſame Horizon, to the end y ou may have the proportion that is be- 
twixt the Line Þ and the third part of the Line I N, for that which 
betwixt the ponderofity of the Weight,and the Force that ought to 
be at the Point D for the nioving of it: and ſo of dthers Where, 


be no other than triple the Force which anghrt6 be in C tor the 
moving of it : in the Points F and K, which thc Conringent 
Line being parallel ugto the Hg@rizon je (fr e lea(t Force that 
one can aſſign is ſufficiealt e WeightZ Mo: cover,thacy ou 
may be perfealy exaR, Merve:shatthe [ incsSM and 


P N ovght to be parts of a Circle What have for their Center that 
of the Earth; and GM and I P parts of Spirals drawn between two 
ſuch Circles; and; laſtly, that che right Lines SM and I N both 
tending towards the Center of the Earth are nor exa&ly Paral- 
lels: and furthermore, that the Point H where I ſuppoſe the 
Contingent Line to be perpendicular unto the Horizon ought 
to be ſome {mall matter nearer to the Point F than to K, at the 
which F and K the Contingent Lines are Parallels unto the ſaid 
Horizon. | | 
This done, we may eaſily reſolve all the difficulties of the Ba- 
fance, and ſhew, That then when it is moſt exaQ, and for inſtance, 


ſuppoſing 


Dxs:GArxTE gd _ 
ſuppoling us Centre at O by which it is ſuſtained to be ns more 
but an indiviſible Point, ike as 1 have ſuppoſed here for the 'Leaver, 
it the Armes be declined one way or the other, that which ſhall be 
the lowermoſt ought evermore to be adjudged the, heavier; ſo that 
the Centre of Gravity 15 not fixed agd immoveablei incach ſeveral 
Body, as the Ancients have {uppolcd , which no perſon, 'that I 
know of, bath hitherto obſerved. 
"But theſe, laſt Conſiderations are of no moment in Pradtice, and 
it would be good for thoſe who ſer themſelves to invent new 
Machines, that they knew nothing more of this buſi- 
neſle than this little which I have now writ thereof, 
for then they would not. be in danger of decei- 
ving themſelves in their Computation, 
as they frequently do in ſuppoſing 


other Principles. a o 
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Did think to have deferred writing unto you 
yet cight or fifteen dayes, to the end I mighr 
not trouble you too often with my Letrers, 
but I have received yours of the firſt of Sept. 
which giveth.me to underſtand that it is an 
223 hard matter to admit the Principle which 1 
BE have ſuppoſed in my Examination of the 
= Geoſtatick Queſtion, and in regard that if it 
be not true, all the reſt thar I have inferred.from it would be yer 
Jeſſe true: 1 would not one onely day defer ſending you a more 
particular Explication. Itis requiſite above all things to conſider 
| that Idid ſpeak of the Force that ſerveth to raiſe a Weight toſome 
heighth, the which Force hath evermore two Dimenſions, and not 
of that which ſerveth in each point to ſuſtain it, which hath never 
| more than one Dimenfion, inſomuch that theſe two Forces differ 
as much the one from the other, as a Superficies differs from a Lines 
for the ſame Force which a Nail ought to have for the ſuſtaining of 
a Weight of 100 pound one moment of time,doth alſo ſuffice for 
to {uſtain it the ſpace of a year, provided that it do not diminiſh, 
but the ſame Quantity of this Force which ſerveth to raiſe the 
Weight to the heighth of one foot, ſufficeth not ( eadem numero) 
to raiſe it two feet; and it is not more manifeſt that two and two 
make four, than it's manifeft that we are to employ double as much 
thercin. . 

Now, foraſmuch as that this is nothing but the ſame thing thar 
Thave ſuppoſed for a Principle, I cannot gueſſe on whatthe Scruple 
ſhould be grounded that men make of receiving it ; but 1 ſhall - 

this 
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this place ſpeak of all ſuch as I fuſpe&, which for the moſi part | 
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ariſe onely from this, that men are before-hand over-knowing in, ; 
the Mechanicks; that is to ſay, that they are pre-occupted with - 
Principlesthat others prove toaching theſe matters, which not being 
abſolutely true, they deceive the more,the more true they ſeem tg | ; 
be. Ss | | 


The firſt thing wherewith a man may be pre-occupred in this | | 
buſinefle, is, that they many times confound the Conſideration of ; 
Space, with that of Tune, or of the. Ve. W 

locity, ſo that, for Example, in te M 
Leaver, or (which 15 the ſame) the Ba. , 
lance A BC D- haviag ſuppoſed that c 
theArmAB isdoubleto B C, and the | [ 
| _VVeight in C double to the Weight = | 
in A, and alſo that they are in Equzlbrium, inſtead of layiug, that | { 
that which cauſeth this Equilibrium is, chat 1f the Weight C did t] 
ſuſtain, or was raiſed up by the Weight A, it did not paſl: more | F 
than half ſo much Space as it, they ſay that it did move flower by | a 
the half : which isa fault io much the more prejudicial, in thatity Ph 
very difficult to be known : for it is not the difference of M p 
;F ©. the Velocity that is the cauſe why thele Weights are to be ! t 
FE one double to the other, but the difference of the Spacey | w 
| appearcthby this, that to raiſe, for Example, the WeightF m 
l, With the hand untoG,ir is not neceſſary to employ a Force th 
| that is preciſely double ro that which one ſhould have WM R& 
{ therein employed the firſt bour, to raiſe it ewice as quick: W in 
ly, but it is requiſite to employ therein either more or leſs MF hi 
OF than the double,according to the difiercnt proportion that ©W 10 
this Velocity may have untothe Caules thar retiſt ir. = re 
Inſtead of requiring a Force juſt double for the raiſing of it with mM 
the ſame Velocity twice as high, unto H, I ſay that it is juſt dow © an 
blein counting (as two and two make four) that oneand one make © tal 
two, for it is requiſite to employ a certain quantity of this Force © th 
to raiſe che Weight from F to G, and again alſo, as much more of | cli 
the ſame Force to raile it from G to H. : mc 
For if Thad had a mindto have joyned the Conſideration of the © to 
Velocity with that of the Space, it had been neceſſary to. have | ha 
aſſigned three Dimenſions to the Force, whereas I have afſignedit Co 
no more but two, on purpoſe toexclude it. And if I have teſtified | F 1 
that there is ſo little of worth in any part of this ſmall Trad of the | thu 
Staticks, yet I deſire that men ſhould know, that there is more in OU 


this alone than in all the reſt: for it's impoſſible to ſay any thing | Q 
that is good and lolid ono Velocity, without having rightly 
explained what we are to underſtand by Gravity, as alſo the whole lux 


Syſteme of the World. Now becaufe I would not undertake it me 
L have || tec 


his MECnaniCks, 
I havethoug he good td omit this Confiderition, and in this manner 
to (ingle = theſe others that T*could explain without it : for 
though there be no Motion but hath fome Velocity, neverthele(s 
it is onely the Angmentations and Diminurions of this Velocity 
that are conſiderable. And now that ſpeaking of the Motion of a 
Body, we {uppole thar it is made according to the Velocity which 
15 molt naturall co it, which is the ſame as if we did not conſt der it 
at all. 

The other reaſon that may have hindred men from rightly un- 
derſtanding my Principleis, that they have thought that they could 
demonſtrate withour it ſome of thoſe things which 1 demonſtrate 
not withour it - As, for example, touching the Pulley ABC, they 
| have thought that ir was enongh to know that the Natl 1 TH A did 
juſtain the halt of the Weight Bz to conclude 
that the Hand in C had nced but of half fo much 
Force to ſuſtain or raiſe the Weight, thus wound 
about the Pulley, as ic would need for to fuſtain 
or raiſeit without it. But howbeit that this/ex- 
plaineth very well, how the application of rhe 
Force at C is made ants a Weight double to that 
which it could raiſe without a Pulley, and that 
my felt did make ufe thereof, ' yet { deny that 
this is imply, becauſe that chat the Nail”'A ſu- 
Raineth one part of the Weight B,chiat the Force 
in C, which ſuſtaineth it, might be leſs chan if it 
had been ſo ſuſtained. For if that had been: true, the pe C Ebe- 
ng wound about the Pulley D, the Forcein F might by che ſame 
rea{on' be leſs than the Force in C : for that the Nail A doth not 
ſuſtain the Weight lefs than it- did before and that there js allo 
another Nail chat ſaſtains ir, to wit, that to wich the Pulley D is 
taſtned. Thus therefore, that we may not be miſtaken m this,thac 
the Nail A ſuſtaineth thie halfof the Werght B, we oughr to con- 
clude no more bur this, that by thts application the one of the Di- 
menfions of the Force'that ought to be in Co 
to raiſe up this Weighe is diminiſhed the one 5 
halt; and that the other, of conſequence, be- © | 
cometh double, in ſuch fort that if 'the Line = 
FG repreſent the Ferce that isrequired for ph — {+ 
the (uſtaining the Weight B in a point, with- | E. 
out the help of any Machme, 'and che | | 
Quadrangle G H that which is required for | 
the raifing of it to'the height of a foot, the 4” =#5-Lak TIES: 
lupport of the Nail A dimintſheth the Di- r_———- 
menſion which is repreſented by the Line F G the one © half: and the 
redonbling of the Rope AB'C maketh the other Dimenſion co 
x £ double 
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double, which is repreſented by the Line F H z and fo the Forte 
that ought to be in C tor the raiſing of the Weight Bto the height 
of one foot 15 repreſented by the Quadrangle I K; and,as we know 
in Geometry, that a Line being added to, or taken from a Super. 
cies, neither augmenteth, nor diminiſheth 1t in the leaſt, to the 
Force wherewith the Nail A {uſtains the V Veight B, having bur one 
ſole Dimenſion, cannot cauſe that the Force 1n C, conlidered ac. 
cording to its two Dimenſions, ought to be lets for the railtng in 
like manner the VVeight E, than tor the railing 1t without any 
Pulley. | | 

T ' third thing which may make men imagine ſome Obſcurity 
in my Principle 1s, that they, it may be, have not had regard to all 
the words by which L explain it; for I do not lay timply that the 
Force that can raiſe a V Veight of 50 pounds to the height of four 
feet can raiſe one of 200 pounds to the height of one foot; but1 
ſay that it may do it, it fo be thatit be applyedtoit : now itis 
impoſlible to apply the ſame thereto, but by the means of ſome Ma- 
Chine, or other Invention that ſhall cauſe this V Veigbt to aſcend 
but one, in the tume whilſt the Force paſſeth the whole length 
of four tcet, and fo that it do transform the Quandrangle, by 


which the Force; is repreſevred that is required to raile this 


VVeight of 400 pounds to the height of one foor into another 
that is equall and hike to that, which repreſents the Force that is 
required for to raile a V Veight of 50 pounds to the height of four 
tect, | 


T6-4- 2] = 
In fine, 1t may be that men,may have thought the worſe of my 


Principle,becaule they have imagined that 1 have alledged the Ex- 
amples of the Pulley, gf the Inclined Planc,and of the Leaver, to 
the end that I might better periwade the truth thereof, -as1t it had 
been dubious,or elfe that 1 had fo ill diſcourſed as to offer to aſſume 
trom thence a Principle, which ought of it telt to be fo clear, as not 
to need any, proof by things that are, ſo difficult ro comprehend as 
that ;z1t may be, they, have, never been well demonſtrated by any 
man : bur neither have 1 made.uſe,of them, ſave only with a defign 
to ſhew that this Principle extends.it (elf to all matters of which 
one treateth in the Staticks : or, rather, I have made ule of this oce 
caſion for to inſert them into; my Treatiſe, for that 1 conceived 
that it wou'd have becn too dry and barren if I had therein ſpo- 
ken of nothing elſe but of this Queſtion, that is of no uſe, as of 
that of the Geoſtaticks, which I purpoſed to examine. _ 
Now one may perceive, by what hath already been ſaid, how 


the Forces of the Leaver and Pulley are demonſtrated by my 


Principle fo well, that there only remains the Inclined Plane, of 
which you (ſhall clearly ſec the Demonſtration by this Figure 3 in 
which CF repreſents the firſt Dimenſion of the Force that the 
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| RedangleF Hdeſcribeth whilſt it draweth the Weight D you 


the Plane B-A,by*the means of a Chord parallel to this Plane, an 

paſſing abour'the Pulley E,inſuch ſort, rhat HG, that is the height 
of thisReRangle; equal to B A,alotig which che Weight D is ro 
move, whit icnivineerh to the heipht of the Line CA. And NO 
repreſents the *firſt' Dimenſion '6f Juth-antother Force, that is de- 
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done, I conſider that at , 
ſuch rime-4s the Weighs >) | _ 
D is moved from B rto- OL 


wards A, one may 1ma- 

gine its Motion to be  _ 

compoſed of two otheX&,: of whichithe one carrieth jt from B R to- 
wards C A, ( to which operation there is no Force required, as all 
thole ſuppoſe who treat of the Mechanicks ) and the other raiſeth 
it from B C towardsR A, for which alone the Force is required : 


1nſomuch that iti needs nather more nor leſs Force to move it 


along the Inclined Plane B A, than along the Perpendicular C A. 
For I ſuppole that the unevennelles, &+c. of the Plane do not 
at all hinder it, like as it is alwaies ſuppoſed in treating of this 
matter. 

So then the whole Force F H is employed only about the raiſing 
of D to the height of C A: and foraſmuch as it is exa&tly equal to 
the Force NP, that 15 required forthe railing of L to the Height 
of L M, double to C A, I conclude by my Principle that the 
Weight D is double to the Weight L. For in regard that it is 
neceſſary to employ as much Force for the'one as for the other, 
there 1s as much to be raiſed in the one as in the other; and no 
more knowledge is required than to count unto two for the 
knowing that itis alike facile to raiſe 200 pounds from C to A, 
as to raile x00 pounds from L to M : fince that LM is double 
toC A. | 

You tell me, moreover, that I ought more particularly toex- 
Plain the nature of the Spiral Line that repreſenteth thePlane 
equally enclined, which harh many qualities that render it iuffi- 
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For if A be the Center of the Earth; 
and ANBCD the Spiral Line, having 
drawn the Right-Lines AB, AD, and the 
like, there. is the ſame proportion betwixt 
the Curved Line A N B and the Ripht Line 
A B, as is betwixt the Curved Line AN BC, 
and the Right Line. AC; or: berwixt 
ANBCD and AD- and fo of the 
7 Lo 
Andif one draw the Tangents D E,” C F; 
and BG,the Angles A DEA CF,ABG\&c. 
thall be equal. As for the reſt I will,8&c.--. 
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LETTER 


Monſieur de Robberval 
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Monſieur de Fermartes, 


Counſellour of THOULOUSE, 


Containing .certain Propoſitions in the 
MECHANIC% 5s: 


MoNSIEUR:;: 


—_— 


IST TIE } Have, according to my promiſe, {ent you the 


Demonſtration of the Fundamental Propoſi- 
tion of our Mechanicks, in which I follow the 
FAT, common method of explaining, in the fiſt 
A place,the Definitions and Principles of which 

RS we.makcule. 
wy  Weingeneral call that Qualny a Force or 
2. Power, by means of which any thing whatever 
doth tend or aſpire into anocher place than that in which itis, be ir 
downwards, upwards,or fide waics, whether this Quality naturally 
belongeth to .the Body, or be communicated to it from without. 
From which definition it followerh, that all Weights are a ſpecies 
of Force, in regard that it is a Quality, by means whereof Bodies 
do tend downwards. V Ve often alſo aſſign the name of Force to 
that very thing to which the Force belongeth, as a ponderousBo- 
dy is called a V Veight, but with this pre-caution, that this is in re- 
ference to the true Force, the which augmenting or diminiſhing 
ſhall be called a greater or leſſer Force, albeit that the thing to 
which it belongeth do remain alwaies the ſame. CS 
If a Force be ſuſpended or faſtned to a Flexible Line that is 
without Gravity, and that is made faſt by one end unto ſome Ful+, 
cent of ſtay, in fach ſort as that ir iuſtain the Force, drawing. - 
: - without 
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without impediment by this Line, the Force and the Line ſhat} 


take ſome certain poſition in which they ſhall reſt, and the Line 
ſhall of neceſlity be ftreight, let that Eine be termed the Pendant, 


. or Line of DireGion.of the Force. And let the Point by which it is 


faſtned to the Fulciment be called the Poznt of Suſpenſion ; which 

may {ſometimes be the Arm of aLeaver or Ballance ; and then ler 

the Line drawn from the Center of the Fulciment of che Leaver 

or Ballance to the Point of Suſpenſion be named the Diſtance or 

the Arm of the Force: which we {uppole to be a Line fixed, and 
conſidered without Gravity. Moreover, let the Angle comprehen- 

ded betwixt the Arm of the Force and the Line of LC ire&ion be 

termed the Angle of the Dire&tion of the Force. 


AXIOM IJ. 


AFﬀcer theſe Definitions we lay down for a Principle, that inthe 
Leaver, and in the Ballance, Equal Forces drawing by Arms 
that are equal, andat equall Angles of Dirc@ton, do draw equal- 
ly. Andit in this Poſition they draw one againſt the other they 
ſhall make an Equilibrium : butif they draw together, or rowards 
the ſame part, the Effc& ſhall be double. 
If the Forces being equa], and the Angles of Dire@ion alſo 
equa], the Arms be unequal, the Force that ſhall be ſuſpended at 
the greater Arm ſhall work the greater Effec. 

As in this Figure, the Center of the Ballance or Leaver being A, 

£ if the Arms AB and A C are equal, 

i 0 Bc as alſo the Angles ABD,and ACE, 

NG : the equal Forces D and E ſhall 

4 44 ED. draw equally, and make an Equilis 

Clhmnm .  v_——— drum. Solikewile the Arm A Fbe 

\ FEY 19 cqual to A B, the Angle AFG 

E | N/  totheAngle ABD, and the Force 

EE © Gro ÞD., theſe two Forces * G and D 

MY. 7 3Y draw cqualiy ; and in regard that 

they draw both one way, the Effet 
ſhall be double. 

In the ſame manner the Forces G aud FE ſhall make an Equilibre- 
1+; as alſo I and L ſhall counterpoilc,it (being equal ) the Arms 
AKand AH, andthe Angles A HT, aud AKL be equal. 

, The fame ſhall befall in the Forces P and R, if all things be 
diſpoled as before. Ard in this caſe we make no other Aiſtindtion 
berwixt Weights andother Forces ſave only this, that Weights all 


tend towards the Center of Grave Bodies, and Forces may be un” 


derſto od to tend all towards all parts of the Univerſe, with fo 
much greater or leſſer Impet#s than Weights. So that Weightsand 
| theif 
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| from the Center A to the Line of Di- 


gles, thele Forces do alwaies. weigh 
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their parts do draw by Lines of Dire&ion, which all concur in one 
and the ſame Point ; and Forces and their parts may be underſtood 


' co draw in ſuch ſort that all the Lines of DireRion are parallel to 


each other. 


AXIOM 11. 


IN the ſecond place, we ſuppole'that, a Force and its Line of Di- 


rection abiding alwaics in the ſame poſition, as alſo the Center 


of the Ballance or Leaver, be the Arm. what: it will that.is drawh 


from the Center of the Ballance to the Line of Direcion, the 
Force drawing alwaics in the ſame faſhion, will alwaies produce 
the ſame Effed. _ LT 

As, in this ſecond Figure, the Center of the Ballance being A 
the Force B, and the Line of DNiregion d 
BF prolonged, as occaſion, ſhall re- 
quire, in which the Arms A G, A C,and 
A F do determine, in this poſition let 
the Line BF be faſined to the Arm 
AF, or A C, or toanother Armdrawn 


region * BF: we {uppole. that this 
Force B ſhall alwaies work the ſame TY 797 
Effet upon the Ballance. And if 'D 'B 
drawing by the Arm AC it make an CE 
Equilibrium with the Force D. drawing by the Arm AE, when 
ever'it ſhall draw by the Arms A F. or A G, «ſhall likewiſe make 
an Equilibrium with the Force D drawing bythe Arm A E. This 


Principle although it be not expreſly found in Authors, yet it is 
racitly ſuppoled by all thole that have writon this Argument, and 


Experience conſtantly confirmeth it. 


AXIOM 1IL 


IF the Arms of a Ballance or Leaverare direRly placed the one to 


the other, and that being equal they ſuſtain equal Forces, of which 
the Angles of DireQion are Right An- | 


a C 
: wie 


$1 
equally upon the Center of the Bal- 
lancezwhether that they be near to the 
lame Center, or far diſtant, or both : 6 | 
conjoyned in the Centerit (elf; asim © 0G; "IE: 


this Figure the Ballance being ED, +. © dleetenn; 


the Center A, the; equal Arms, AD 


and A Bylet us ſuſtainequal ForcesHand 1, of which the Angles 
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:  DEs-CARTE 5s 
| 'of Direction AD Hand AELarcRight Angles, we ſuppoſe that 
theſe two Forces I and H weigh altke upon the Center A as if they 
were nearer to the Center, at the equal Diſtances AB and AC, 
and we alſo ſuppoſe the ſame if theſe very Forces were lulpended 
both together in A, the Angles of Directions being ſtul Right: 


Angles. 
4n Imitation of Archimedes, that upon a ſtraight Balance 

[| the Forces, of which and of all their parts the Lines of Dire- 
ion are parallel to one another,and perpendicular to the Balance, 
ſhall couuterpoiſe and make an Equilibrium, when the laid Forces | 
ſhall be to one another in Reciprocal proportion of their Arms, 
which we think to be ſo manifeſt to you, that we thence ſhall de. 
rive the Demonſtration of this Univerſal Propofition to which we | 
haſten. CO FTORe 9b 


N every Balance or Leaver, if the proportion of the Forces i | 


PROPOSITION |. 


Hele Principles agreed upon, we will eaſily demonſtrate, 


reciprocal to that of the Perpendicular Lines drawn from the MW 


Center or Point of the Fulciment unto the Lines of DireRtion | 
of the Forces, drawing the one againſt the other, they ſhall make 
an Equalabrawn, and drawing on one and the {ame fide, they ſhall. 
have a like Effect, that is to fay,that they ſhall have as much Force | 

the one as the other, to move the Balance. 
1Inthis Figure let the Center of the Balance be A, the Arm AB, 
bigger than A C, and firſt let the Lines of DireQton B D,and 'E C 
be perpendicular to the Arms FB and 4 C, by 'which Lines the 
| Forces D and E ( which may be made of Weights if one will ) do 
draw ; and chat there is the {ame rate | 


_— - of the Force D to the Force E as there 

S li 1, 5 is betwixt the Arm A-C''tothe Arm 

$3 25: AB: the Forces drawing one: __ 

in YB: the other, I ſay,that they will make an 

= nz 53 Equilibrium upon the Balance CAB. 
= " þ fg Fer tet the Arm CA be projonged. 
unto:F, fo asthat A F may be equal to. 


__ i#B: andlerC AFbe conlidered asa 
ſtreight Balance, of which let the Center be A : and let there be. 


ſuppoſed two Forces G and H, iof which and of all their-parts the 


Lines of DireQion are parallel t&' the Line C EF, aiid that the 
Force G be equal tothe Force D, and H toE, theone,co wit G, 
drawing 
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drawing upon the Arm A F, and the other, to wit H, upon the Arm 

' AC: now;by the firſt Propoſition, G andH ſhall make an Equili- 
brium upon the Balance C A F : But, by the firſt Principle,the Force 
D upon the Arm A B worketh the {ame effect as the Force G on 
the Arm A F :- Theretore the Force D upon the Arm AB maketh 
an Equilibrium with the Force H upon AC: And the Force H 
drawing in the ſame manner upon the Arm A C as the Force E, by 
the ſame firſt Axiom, the Force D upon the Arm A B ſhall make an 
Equilibrinm with the Force F upon the Arm AC. 

Now, in the following Figure,let the Center of che Balance be 
A, the Arms AB and AC, the Lines of DiceQ5on B D and CE 
which are not Perpendicular to the Arms, and the Forces D and E 
drawing likewiſe by the Lines of Direction, upon which Perpen- 
diculars are erefed unto the Center A that is AF upon B D, and 
AGupon EE C, and thatas AF isto A G, lo isthe ForceE to the 
Force D: which Forces draw one 
againfi the other : I ſay, that they will 3 ines 
make an Equilibrium upon the Balance : N\ 
CAB: ForlettheLines AFandA G 6-7, T% 

3 


be underſtood to be the two Arms of :- 
a Balance G AF, upon which the For» + Tb 
ces D and E dodraw by the Linesof \,.: Et 5 
Direction FD and GE : Thelc Forces D | 

MM ſhallmake an Equilibrium, by the firſt | 
ie part of this {ccond Propolition;bu tby the ſecond Axiom,the Force 

| W Duponthc Arm A F hath the ſame Efe& as upon the Arm A B: 
ce MW Therefore the Force D upon the Arm A B maketh an Equilibriun: 
with the Force E upon the Arm A C. 


B, There are many Cales, according to the Series of Perpendicu- 
C lars, but it will be caſte for you to ſee that they have all bur one 
he and the lame Demonſtration. i 

do | It is alſo caſie to demonſtrate, that if the Forces draw both on 
te WF one fide they ſhall make the ſame Effe& one as another, and that 
re the Effect of two together ſhall be double to that of one alone. 


OF THE 


GEOSTATICKS 


F"W— Hc Principle which you demand for the Geoftaticks is, 
oy Thar if two equal Weights are conjoyned by a right 


N Line fixed and void of Gravity, and that being ſo di* 
the {polcd they may deſcend freely, they will never reſt till 
the © that the middle of the Line, that is the Center 'of: Gravitation of 
G, & the Ancients, unites it ſelf to the common Center of Grave Bodies. 
ng = This 
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330 Tle Gr o5TATICT:L. 
This Principle feeins at the firſt very plauſible, but when 
the Queltion concerneth a Principle, you know what Concitions 
are required to it;that it may be reccrved, the prifcipal ot which art 
wanting in the Principle now 1n controverfic : ſczl. that we do not 
know what is the radical Cauſe why Grave Bodies deicend 3 and 
whence the Original of this Gravity ariſeth : as alſo that we are to- M 
rally ignorant of that which would arrive at the Center whither 
Grave Bodies do tend,nor to other places without the Surface of the 
Farth, of which, in regard we inhabit upon it, we have ſome Expe- 
riments upon which we ground our Principles. 
For it may be, that Gravity is a Quality that reſides in the Body 
it ſelf that falleth; it may be that it is in another that atrracteth 
that which deſcends, as in the Earth : It may be,and u 1s very likely 
that it 15 a Natural Attraction;or a Natural Defire of two Bodies to 
unite together, as in the Iron and Loadſtone, which are {uch, that } 
if the Loadſtone be Raid, the Iron, if nothing hinder it, will go find | 
it out; and if the Iron be ſtaid the Loadſtone will go towards it; | 
and if they be bothat liberty, they will reciprocally approach one | 
another, yet after ſuch a faſhion, that the ſtrongeſt of the two | 
will move the leaſt way. LY 
If thefirſt be true,according to the common opinion, we {ce not | 
how your Principle can ſubſiſt, for Common Senſe tells us, that in | 
whatever place a Weight 15zit alwates weigheth alike, having cvers | 
more the {ame Quality that maketh it to weigh,and that rh-n a Bos' | 
dy will repole at the Common Center of things Grave when the | 
parts of the Body which ſhall be on each parr of che {aid Center | 
ſhall be of equal Ponderolity to counterpoile one anuther,vithout 
baving any regard whether they be little or much removed from the | 
Center. Since therefore that of theſe three poſſible Caulcs of Gras | 'T 
vitation, we know not which is the right, nay, that we arc not cet» | 
tain thatit 15 any of them, it being poſlibly that chere is a fourth 
from which one may draw Conclaſions very different,it feemeth to 8 
me impoſlible for us to lay down other Principles in this bufineſs_ 
than thoſe of which we are aſſured by a continual Experience, and 
a ſound Judgment. As for our parts, we call thoſe Bodies equally T 
or unequally Grave which have an equal or unequal Force of mo- 
ving towards the Common Center : aiid a Body 1s {aid to have the 
lame Weight when it alwaies hath this ſame Force: but if this 
Force augmenteth or diminiſheth, then,although it be the ſame Bo- es 
dy, we conſider it nolonger as the {ame Weight : Now fince that Ne 
this hapaeth to Bodies that recede or approach to the Common 
Center, this is tt which we defire to know, but finding nothing that 
giveth me content upon this Subjed, I will leave the Queſtion un- | — 
determined and undeſcribed. 8 £7 
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ranſlated from the Original Greek, 
s Firſt into Latine.and afterwards into Tealian byNICO LO 
 TARTAGLIA, andby him | Gen demon- 


ated by way of Dialogue, with Richard Wentworth, 
a Noble entleman, and his Friend. - | 
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Together w ith the Learned. Commentaries of Federico - : | 
Commandino, who hath Reſtored ſuch of the Demonſtrations Y 
as;thorow the Injury of Time,were obliterated. 
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334 NATATION 

. Nic. Th6 Capleol Mthelp eds ihioged by cAubipolo-helr 
® Aqua, tanſlared that Book DF Incillentibir (*) Aquay by mEpulmſhed in Latin dedicatedto | 
by me Hwumido, as yourſelf, asI alfo ſaid inthe nning of that m oe 
the more Compre== R1c, Thaveſcen that fame £4rchimedes, and have vey well underſtood thoſe 
_ _ = two Books in which he' treaterh De Centro Grawtatls? equerepemtibur, or of the 
—_ ul Liquids Center of Gravity in Figures plain, or parallel to the, Horizon, and likewiſe thoſe 
2s well as in Wa- D* 2uadratura Parabole, or, 0 Squaring the Parabola; but * that in which he ereat. | 
ter; ſcil, in Wine, Eth of Solids that Swim upon, or fink in Liquids, is ſo obſcure, that, to ſpeak the | 
Oyl, Milk, &c. truth, there pat hp, 1 in {4 which Ido not underſtand; jng thereigre before | 
* He ſpeaks of but weproceed any farther, I ſhould take it for a favour if you would declareir tome 


one Book, T artag- j KD --b his fi $1. which focaketh ines» 
ia hone kts apo Vnlgar Tongue, beginning _ ay rt Sappgit ion, which Ip this | 
td no more. | ; | | pn 


SVPPOSITION' IL ot 
PR . Eye - | 


I s ſuppoſed that the Liquid of ſuch a nature, that | 
its parts being, equi-jacent and contiguous, the leſs | 
preſſed are repulſed by the more preſſed. And. 
that each of its parts i preſſed of repulſed by the * 
Liquor that lyeth over it, perpendicularly, if the | 
Liquid be deſcending into any place, or preſſed any | 


whither by another. - 


N 1c. '[-AVery Science, Art, or DoRrine (as you know; Honoured Companien,) | 
hath its fir undemonſirable Principles, D atich ( they ew i 
_  grantedor ſuppoſed ) the ſaid Science is proved, maintained, orde- 
| Imonſtrated. And of thele Principles, ſome are called Peritions, | 
and others Demand:, or Suppyſitions. 1 ſay, therefore, thatthe Science or DoQrine | 
of thaſe Material Solids that Swimor Sink in Liquids, hathonly two undemon. | 
ſtrable Suppeſicions, one of whichis that above alledged, the which in compliance 
with yourdeſire I haveſet down in our Vulgar Tongue. oo 
R x c. Before you proceedany tarther tell me, how we ate to underſtandthe 
parts of a Liquidto be Equijacert. EE oa 
N1c. When they are equidiſtant trom the Center of the World, or ofthe 
Earth{ which is che ſame, although * ſome hold that the Centers of the Eartli 
and Worldare diffcrent,) | a0 
 B1c. I underſtand you not unleſs you give ine ſome Example thereof in. 
* The Gopernj- bd, 179 LS EL ry EN ; . 
cans, 1c, To exemplific thisparticular, Let us ſuppoſe a quantity of Liquor(as 
for inſtanceof Water )to be upon the Earth ; 5 ler us with the Imagination 
cut the whole Earth together with that Water into two equal parts, inſucha 
manner as thatthe ſaid SeQtion may pals * by the Center of the Earth : Andlet 
us ſuppoſethatone part of the Superhiciesof that SeQion, as well of the Water 
ed as of the Earth, be the Superficies AB, and thatthe Center of the Earthbethe 
* Or through, PointK. This being done, let us in our Imagination deſcribea Circleuponthe 
laid Center K, of ſuch a bigneſs as that the Circumference may paſs by the Supet- 
ficies of the SeQion of the Water ; Now letthis Circumference be EP G : and 
ſet many Lines bedrawnfrom the point K to the jſaid Circamfe cutting the 
ſame, asKE, KHO, KFG, KLP, KM. Now I ſay, that all theſe pants of 
rhe ſaid Water , terminated in that Circurnference, are Equijacent, vOILD 
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of Bovits 


"equidiſtant fromthe point K, the Center of the World; Which parts ire G My 


ML, LF, FH, HE. 27 EET ON 
' Ri c. I underſtandyou very well as to this particular: But tell me alittle; he 
{ith thateach of the parts of the 5 is prefied or repulſed by the Liquid thar 
js above it,according to the Perpendicular : I know not what that Liquidis that 
lieth upon a part of another Perpendicularly. . _ _ .. oo 

N 1c. Imagining aLine that cometh fromthe Center ofthe Earth penetracing 


| thorow ſome Water, each part of the Water that is in that Line heſuppoſerh co 


be preſſed or repulſed by the Water that lieth above itin.that ſame Line, and that 
that repulſe is made according to the ſame Line, ( thatis, directly towards the 
Center of the VVorld ) which Line is called a Perpendicularz becauſe every 
Right-Line that departeth from any point,and goeth direaly towards theV Vorlds 
Center is called a Perpendicular. And that you may the better underſtand me, let 
us imagine | | 
theLineKHQ, 
and in that 
letus imagine - 
ſeveral parts, 
as ſuppoſeRS, 
ST,TV,VH, 
HO. I fay, 
that he ſup- 
poſeth rhat 
the part VH 
is prefled by 
that placed a- 
boveit, HO, K 
according to | 


the Line OKy 


the which ; ge ee or own 
O K, as hath been ſaid above,iscalled the Perpendicular paſſing thorow thoſ:two 
parts. Inlike manner, I ſay that the part T V is expulſed by the part V H, ac- 
cording to the ſaid LineO K: andſorhcpartST to bepreſſed by T V, accordin 
to thelgid Perpendicular OK, and R Sby ST: And this you are to aria 
in all the other Lines that were: protracted from the ſaid Point K, penetrating the 
5 VVater, As for ExamplezinK Gz KM, XL, KF, X E, andinfinite others of the 
ike kind. | 

R tc. Indeed, Dear Cmpenion, this your Explanation hath given megreatſa- 
tisfaRion, for,in my Judgment,it ſeemeth thar all the difficulty of this Suppofition 
conſiſts in theſe two particulars which you have declared to me. 

N 1c. Itdothſo; for having underſtood that the parts E H, HF, FL, LM,and 
M G, determining in the Circumference of the ſaid Circleare equijacent, it is an 
caſic matter to underſtand the foreſaid Sappoſition in Order, which ſaith, That it #s 


ſuppoſed that the Liquidis of ſuch.@ nature, that the part thereof leſs preſſed or thruft tr166 


pulſed by the more thruft or preſſed, As for example, if the part EH were vy chance 
morethruſt, crowded, or preſſed trom above dowawards by the Liquid,or ſome 
other matter that was over it than the part HF, contiguous to it, itis ſuppoſed 
that the ſaid part H F, leſs prefſed, woald be repulſed by the ſaid part E H. And 
thus we ought to underſtand of the other parts equijacent, in caſcthat they be 
contiguous, and not ſevered. That cach of the parts thereof is PIO and repul- 
{cd by the Liquid that licth over. it Perpendicularly, is manifeſt by that whichyas 
ſaid above, to wit, that it ſhould be repulſed, in caſe the Liquid be deſcending into 
any place, and thruſt,or drivenany whutherby another. | nb 
Ric. Edging on Suppoſirion very well, but yet me thinks that before 
the Suppoſition, the Author ought to have defined thoſe two particulars, which 
you firſt declared to me; that is, how weareto underſtandthe parts of the Liquid 
equijacent, and likewiſe the Perpendicular. a6 OBE ret 
N 1c, You 
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AE NAaTtAtioN 
N ic. Youſay truth. 


'R xc. Ihaveanother queſtion ro aske you, which is this, VVhy the Author 


uſcth the word Liquid, or Humid,inſtead of V Vater. 


N 1c, Itmay be for twoof theſe two Cauſes the oneis;that V Vater being hy | 
principal of all Liquids, therefore ſaying Hamidum he is to be underſtood to mean. 
the chict Liquid, thatis Water : The other, becauſe that all the Propoſitions | 
this Book of his, do not only hold truce in VVarer, but alſo in every other Liquid, | 
as in V Vine,Oyl,and the like: and therefore the Author might have uſed the wary * 


Humidum, as being a word more general than Agua. 


R rc. This Iunderſtand, therefore ler ts come to the firſt Propoſition, whichsy | 


you know, in the Original ſpeaks in this manner. | 


PROP. I THEOR: I. 


If any Superficies ſhall be cut by a Plane thorough any 
Point, and the Section be alwates the Circrm/crence 
of aCircle, whoſe Center 15 the ſaid Pont : that Sy! 


perficies ſhall be Spherical. 


Et any Superficies be cut at pleaſure by a Plane thorow the: 

Point K, and let the Se&ion alwaies deſcribe the Circumte. | 

rence of a Circle that hath for its Center the Point K : Vſay, 

that that ſame Superficies 1s Sphzrical. For were it poilible that the | 

{aid Superficies were not Sphzrical, then all the Lines drawn 

through the ſaid Point K unto that Supcrhicies would not be equal. 

| Let therefore A and B be two! 

Poinrs in the {aid Superficies, ſo that | 

drawing the two Lines K A and 

K B, let them, if poſlible, be une. 

qual : Then by theſe two Lines le ! 

a Plane be drawn cutting the ſaid | 

/ Superficies, and let the SeRion in 

/ - the  Superficies make the Line 

D A BG: Now this Line D A BG. 

15,by our pre- ſuppoſal,a Circle, and | 

- the Center thereof is the Point K, for luch the {aid Superficies was 

ſuppoſed to be. Therefore the rwo Lines K Aand K B are equal: | 
But they were alſo ſuppoſed to be unequal ; which is impoſſible: 

It followeth therefore, of neceſſity, that the ſaid Superficies be 


: » T3 ; Qt. 


Spharical, that is,the Superticzes oi a Sphere, = 


R 1c. Tunderſtand you very well ; now let us proceedto the ſecond Propoſitian, 
which, you know, runs thus. 4 F 0T 


q.'- 


" CG SC Ee ah a ; 


PROP. 


of Bodies 


PROP. IT. THEOR. 11. 


The Shperficics of 0 every Liquid that 13 conſiſtant and 
ſetled ſhall be of a Spherical Figure, Which Fignre 
ſhall bave the ſame Center with the Earth. 


Etus ſuppoſe a Liquid that is of ſuch a con ſtance 3 as that it 
|; not moved, and that its Superficies be cut by a Plane along 
by the Center of the Earth, and let the Center of the Earth 
| bethe Point K: and let the Se&ionof the Superficies be the Line 
 ABGD. I fay thatthe L ne ABGD is the Cfroumſerents of a 
Circle, and that the Center! 
thereof is the Point K. And 
if it be poſſible that it may 
not be the Circumference 
of a Circle, the Right- | EL! n 
Lines drawn * by the Point +; C1 _ * ©: through. 
K to the ſaid Line AB GD 
ſhall not be equal. There- ||. 
fore let a Right-Line be > AE | 
taken greater than {ome of thoſe produced from che Point Kunto 
the ſaid Line AB GD, and lefler Gio ſome-other,; and upon the 
Point K let a Circle be deſcribed at. the-length of that Line, 
Now the Circumference of this Circle ſhall fall part without the 
ſaid Line A B GD, and part within/: it haying been prceſuppoſed 
that its Semidiameter is greater than ſome of thoſe Lines thac may 
be drawn from the ſaid Point K unto the ſaid Line AB GD, and 
| leſſer than {ome other. Let the Circumference of the deſcribed 
Circle be R BG H,and from B to K draw the Right-Line BK ; and 
drawn alſo the rwo Lines K R, and KE L which make a Right- 
Anglein the Point K : and upon the Center K deſcribe the Circum- 
ference X OP 1a the Plane and in the Liquid. The parts, there- 
fore, of the Liquid that are * according to the Circumference * ,e. Paralle!. 
X OP, for the realons alledged upon the firſt Suppoſition, arc equi- 
jacent, or equipoſited, and contiguous to each other ; and both 
theſe parts are preſt or thruſt, according to the ſecond part of the 
_ Suppoſetion, by the Liquor which i 1s above them. And becaule the 
two Angles E K B and B K Rare ſuppoſed equal [| by the 26. of 3. 
of EuchJ, 2 the two Circumferences or Arches BE and BR (hall 
be equal ( ftora{much as R B GH was a Circle deſcribed for ſatis- 
faction of the Oponent,, and K its Center :) And in like rtanner 
the whole Triangle B E K ſhall be equal to the whole Triangle 
BR K. Andbccaule alſo the Triangle O PK for the ſame Ka 
-,© RE ſhall 
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* T add the word 
ſecled, as neceſſary 
in making the Ex- 
periument. 


Of the NaTtarioN 


ſhall be equal to the Triangle O XK; Therefore ( by common. 


Notion ) ſubſtraQting thofe two ſmall Triangles OPK and O XK 


from the two others BE K and BRK, the two Remainders ſha] 


be equal: one of which Remainders ſhall be the Quadrangle 


BEOP.and the other BR X O. And becauſe the whole Quadran. 


ple BEOP is full of Liquor, and of the Quadrangle BR X O, 
the part B AX O only 18 ful}, and the refidue B R A is wholly yoid 


of Water : It followcth, therefore, that the Quadrangle BEOp 


is more ponderous than the Qaadrangle BR X O. And if the ſaid 
Quadrangke BEOP be more Grave than the Quadrangle 
B R X O, much more ſhall the Quadrangle BLOP exceed m Gra- 


vity the ſaid Quadrangle B RX O: whence it followeth, that the 


part O P is more prefled than the part OX. But, by the firſt part 
of the Suppolition, the part leſs prefied ſhould be repulſed by the 
Part more preſſed : Therefore the part O'X muſt berepulfed by 
the part OP: But it was preſuppoſed that the Liquid did not 


move : Wherefore it would follow that the leſs preſſed would not 
be repulſed by the more prefled : And thetetore it tolloweth of / 


neceſſity that the Line A BG D is the Cireumference of a Circle, 


and that the Center of it is the point K. And in like manner ſhall / 


it be demonſtrated, if the Surface of the Liquid be cut by a Plane 


thorow the Center of the Earth, that the Section ſhall be the Cire MW 


cumference of a Circle, and that the Center of the ſame ſhall be 


that very Pomt whiclvis Center of the Earth. It is therefore mani» | 
feſt that che Superticies of a Liquid that 1s conſiſtant and ſetled 

ſhall have the Figure of aSphzre, the Center of which ſhall be 
the ſame with thatof the Earth, by the firſt Propoſition 3 'for it is | 
ſuch that being ever cut thorow the ſame Point, the SeGtion or Dis 


viſion deſcribes the Circumference of a Circle which hath for Cen- 


ter the ſelf-ſame Point that is Center of the Farth : Which was to 


be demonſtrated. 


 Rrie. Idothorowly underſtand theſe your Reaſons, and ſince there iti the! | 


noumbrage of Doubting, let us proceed to histhird Trope/ition. 


PROP. 11 THEOR. 111, 


Solid M aggitudes that being of equal Maſs with the 
Liquid are alſo equal toit in Gro , being demit- 
tedinto the [* ſetled ] Liquid do ſo % 


ubmerge in the 
ſame as that they lie or appear not at all Fo the 


Surface of the Liquid, no yet do they fink to the 
Bot OM; OD 
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N 10. ric papprk affirmed this bale bs 
pam be equal in ſpecifical Gravity withthe Liqui veſagh Fcarliber- 
/ . Sy inzbe ſaid Liquid do fo ſubmerge' in the ſame,as thax they lie or ap- 
nal bo the Su rface of the Liquid, nor yet do teyg qri nk to rhe 

7 Un 


nit Jos'thar bap- 


[9 tiJ o © Li A, 4 


- For profing; on the contrary, that i it were re poſſible for one of 


hoſt $blids being placed in the Liquid co he in part without the 


Liquid; thats above irs Surface, ( alwaics provided that the ſaid 
Lig didds ſceled and undiſturbed, )ler hear any Pland pro» 
duced-chorew . the Center of the Earth, thorow the Liquid, and 
thordowithac Solid Body : and let usimagine that the Se&ion of the 
Liquid is: the Supetficies AB GD, and the Seftion of the Solid 

Bog that is within it the Superſicies EZ HT) and let us ſuppoſe 
the:Center of the Earth to be the Point K:: and let the part of the 
aid Solid ſubmeygedi m the Liquid beBGHT, and let that above 


| beBEZG rand let the Solid Body be ſuppoſed to be comprizedin 


a Pyramid chic hath its Parallelogram Baſe in che upper Surface of 
the Liquid, attd its Summity or Vertex in the Center of the Earth: 
which yramid let us alſo ſuppoſets be cyror Uivided by the ſame 
Plane iti/which is the FIY AB G D; and _ the Sotious 
of the Planes of the ſaid 4: ovens 5 
Pyrattiid be KL and © 4,4 __ 

K M: and inthe Liquid 
aboat ithe Center K ler 
theteibe deſcribed a Su- 
perficies45.6f another - 
Sphere below E Z HT, - 
which kf be 'X'OP; 
and [et this be cat bly © | 
the Superticies ofthe Plane: And let chews be ds Pyratnid tas 
ken of ſuppoſed equal and like to that which compriſeth the ſaid 


Solid Body, and contiguqus and conjunct with the ſame ; and let 


the Seftions of its Stiperficies be K M and KN : and ler us ſuppoſe 


another&vlid.to be taken or imagined, of Liquor, contained in that 
ſame Pytamid, which let be R'SC Y, equal and like; tothe partial 
Solid Bf GT, which is immerged | in the ſaid Liquid: But the 
partof rhe Liquid which in the firſt Pyramid i 15 iy Ya the Super- 
ficies X O, andhat,. which in the other Pyramid is under the Su- 
perficies OP, are equijacent or equipoſited and contiguous, but 
are tot prefitd'eq uaHty ; ' for that which is under the Saperficies 
X © 3s, prelled by the Solid THEZ, and by the Liquor that is 
a between the two Spherical Superficies, X.O and LM 
and thePlanes of the Pyrainid » but that which proceed ; accard- 
ing co'POis preſſed by the Solid RSCY, and'by the Liquid 
RK 5 - _ containe 
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Of the NArarion 
contained between the Sphzrical Superficies that proceed accord. 
ing to POand M N and the Planes of the Pyramid: andthe Gra; 
vity of the Liquid, * which is according ro M N OP, ſhallhe leſſer 
than that which is accordingto LM X O 3 becaule that yolid 


» 


Liquor which proceeds according toR SC Y is leſs than the Soli | 


EZHT (having been ſuppoſed ro be equal in quantity to only 
the partH B GT of that :,) And the ſaid Solid EZHT hath been 
ſuppoſed to be equally grave with the Liquid : Therefore the Graz 
vity. of the Liquid compriſed berwixc the two Spherical Superhi 
cies LM and X O, and betwixt the ſides L X'and M O' of ;the 
LY Pyramid, together with 

the whole Solid; EZHT; 
ſhall exceed the Gravity 

_ of the Liquid: compsi+ 
{ed betwixt -the-; ther 


 —— 
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cording to the Circumference X O, by which means the Liquid 


would not be ſetled and ſtill: But we did preſuppoſe that it way | 


{crled, namely ſo,as to be without motion : Ic followeth,therefore, 


that the ſaid Solid cannot in any part of it exceed or lie above the 


Superficies of the Liquid: And alſo that being dimergedin the Lis 
quid it cannot deſcend to the Bottom, for that all the parts of the 
Liquid equijacent,or diſpoſed equally ,are equally prefſed, becauſe 
the Solid is equally grave with the Liquid,by what we preſuppoſed: 


R 1c, Ido underſtand your Ar gumentation, bur 1 underſland not that Phrale 


Solid Magnitudes, EO : | | 
N 1 c; Twill declarethis Term unto you. Magritad? is a general Word that 
reſpeRethallthe Species of Continual Quantity ; and the Species of Continual 
Quantity are three, that is; the Line, the * Anxar # A and the Body; which Body 
is alſo calleda Solid, as having inir ſelf Length, Breadth,and Thickneſs,or Depth: 
and therefore that none might equivocate or take that Terni Magaitades to: 
meant of Lines; of Superficics, bur only of Solid Magnitaies, that is, Bodies, he 
did ſpecifie ir by that-manher of expreſſion as was ſaid. The truth is, that be 
might have expreſt that Propoſitioninthis manner : Solids ( or Bodies ) which being 
of equal Gravity w1th an equal Maſs of the Liquid, &C. And this Propoficion would have 
been more clcer and intelligible, for it is as ſignificant tolay, a Solid, or, a Body, a5 
to ſay .a Solid Mag nitude* therefote wonder not if for the future Tuſe theſe three 
kindsof words indifferently- os % 
\ Rx c: Youhave ſufficiently ſatisfied me, wherefore that we may loſe no time 


ict us go ſorwards tothe fourth Propoſition, 


r 


two, Sphecical' Superfis ' 
cies MNand OP, and 

the Sides MO and NP Mp 
te] 5 | $- ag D of the. Pyramid , :tOge» | 
ther with the Solid of Liquor RSCY by the quantity of the Gras | 
vity of the part EBZG, ſuppoled to.remain above the Surface of | 
the Liquid : And therefore it is manifeſt that the part which,pro, | 
ceedeth according to the Circumference O P is preſſed, driven,and | 
repulſed, according to the Suppoſition, by that which proceeds act 


PROP. 


WI 


ay 
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PROP, iv. "THEOR: 1: 


Sai! "Magnii des that are lihter Han the Lidia s ; 
being demitted into the if etled 1. iquid,will 1o;-total- > [ 
Wh merge in the ſame, brit ſoine part hereof "wil A 
Hg lrg Of fta) abve the Surface of the A 


4% +": 5 $f 7 oF 4 b: 


NC; Wehis fourth trot tou coed thas every Body: Qr r Solid mooyy is 
Joe { as ro Spectfical Gravity ). Fan the Li uid, being t 18t0 the 
Liquid, 'will-not rorally ſubtherge' elame;biitthat ſom pare pf it 

will Ray hd appear without the Ts tis yet ts arp oh ; 9s 


| For: ſuppoſing, on the cantthry pthae it_ were [poſſible for aSolid 
MW more;light _ the! Liquid, being! demiitre in the Liquid-t0 ſub- 
merge:totally. m the! ſame, that:13, ; to as. that'no part thereof 1 re- 
| maineth above; or without the/faid Lyquid, ( evermore. ſuppaſi ing 
- W chacthe Liquid be ſo conſtituted as that it be not moved, ) let us 
» MW imagine any Plane produced thocow the Center of the Earth, tho- 
{ © row the Liquid, and thorow that Solid Body : and that the'Surface 
- of the Liquid is cut by this Plane according to the Circumference 
d A B G,and the Solid Body according to the Figure R ; and let the 
: Center of the Earth be K. And let there be mapocd a Pyramid 
d that compriſeth the Figure 
5 R, as was done in the pre. 
Y cedent, that hath its Ver« 
ye tex in the Point K, andlet 
js the Superficies of that 
X Pyramid be cut by the 
(s Superficies oi the Plane 
d; ABG, according to A K 


and K B. And lect us ima- 


de gine another Pyramid equal andlike to this, Ba let its Superficics 

os be cut by the Superficies A B G according toK Band K G ; andlet 

8] the Superkicics of another Sphzre be deſcribed in the Liquid,upon 

dy | the Cynter K, and beneath the Solid R 3 and let that be cutby the 

wt; ſame Plane according to XOP. And, laſtly, ler us ſuppoſe an0+ F 
[4 ther Solid taken * from the Liquid, in this ſecond Pyramid, whick * That is a Maſs &f 
be let be H, equal to the Solid R. Now the parts of the ny the Liqu'd. 

ing | 1y,thatwhich is under. the, Spherical Superficies ;that proceeds ac- 

ave | cording; tg. the Superſicigs, or Circumference X Q, in. the fuk Py- 

| amid,and. that NR is under: jthe-Sphaxical Superficics that pro» 


ceeds according ro Pp c Circumference;Q P, 1x the ſecand Pyramids 
aeequizacent, and contiguous; hut are not. prelied equally... for. 
that 


hed 
a. 
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Of the NartaTtioN 
that of the firſt Pyramid is preſſed by the Solid R,and by the Liquid 
which chat containeth, that is, that whichy is in the place of the Py. 
ramidaccording to AB O X: but that part which, 1n che other Py- 
ramid, is preſſed by the Solid H, ſuppoſed to be of the JameLy 
quid, and by the Liquid which that containeth, that is,that bhi 

is in tlie place of the ſaid Pyrainid according toPO BG: and the 
Gravity. of the Solid R is les than the Gravity of the Liquid 


H, for that theſe two Magmtudes were ſuppoſed to be equalin 


Maſs, and the Solid R was ſuppoſed to be lighter than the Liquid: 


andthe Maſſes of the two Pyramids of Liquor that containeth theſe | 
* For that the Py- two Solids Rand H ate equit* by what was preſuppoſed': There: 


1zmids were ſuppo- 


fore the part of the Liquid that is under the Superficies thitt pro. 
ceeds according to the Circumference OP is, more prefled ; and, 
therefore, .by the Suppoſition, it ſhall repulſe that parc which is leſs 


preſſed, whereby theſard Liquid will not be ſerled : Brit was be- 


fore ſuppoſed that it was ſetled: Therefore that Solid R:ſhall not 


totally ſubmerge, but ſome part thereof will 'temairt Without the | 
Liquid; thatis, above its Surface', Which was the Propsſirion. ** | 


R 1c. I have very well underſtood you, therefore let ns comt to the fifth Pi; 


poſition, which, as you know, doth'thus peak. 


Solid agmindes that are lighter than the Liquid, Þ 
bemg demitted in the ( ſetled ) Liquid, will ſofa 
ſrubmerge.,till that a aſs of Liquor, eqnalto the 


46+ i 4 


= 


Pari ſubmerged, doth in Gravity equalize tht 
Whole M aznitude. | | bal 


N 1's., [: havidg, inthoprecedciit; (been demonſtrated that Solids, lighter thi 


Ie liquid, yeing emittedinthe Liquid, alwaiesa part gf FR, emains 
— @withourthe Li j that is aboye its Surface ; Inthis fifth Nifog ts 
aſſerted, / thar fo much 'of [ach a Solid ſhall be, as that a a Lk 


Liquid eqtal/ to the part ſabmerged, ſhall have equal Gravity with tit who 


Solid. 


| 
- 
HOI * #1: 
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And todemonſtrate this, let us affume all the ſarne SchemBs 
_ as before, 'in Propoſition 3. and likewiſe let the Liquid be 'fet- 


led, and let the Solid EZHT be lighter than the Liquid 


Now if the faid Liquid B& ſerled, the parts of it that are equifi* 


ceht are <qually preffed: 'Therefore the Liquid that is binelth 
; the 


it, 
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the Saperficies that proceed according to the Circumferences Xo 

and PO are cqually preffed; whereby the Gravity preficd ts equal. 

But the ny _ F _—_— 
quid which 15 1m the < LE, | 

R. Py camid * without F | [= bo Ne fey wt, -= 
the Solid BHTG, nr - KN x // > : 

equal to the Gravity of FS SL | G7 op | 

che Liquid which is in is 

che other Pyramid with- / FR 
out the LiquidRSCY: ,| Wd. 6 
It is manifeſt, therefore, Ea Ge 
that the Gravity of the Solid EZHT, is equal to the Gravity of 
the Liquid RSCY : Therefore it is manif | that a Maſs of Liquor 
equal in Mafs to the part of the Solid fabmerged is equal in Gra- 
vity to the whole Solid. - 


4 


K tc, This wasa ply Demoriſttation, and becauſe I vety well underſtand 
it, let us loſenotime, but proceedto the {ixth Propyfilen, ſpeaking thas, 


PROP. VI THEOR. VI. 


Solid Maegnitudes lighter than the Liquid being thruſt 
into the Liquid, are repulſed upwards with a Force 
as great as 5 the exceſs of the Gravity of a Maſs 


'F of Liquor equal to the M agnitude above the Gra- 
if vity of the ſaid Maznitude. 
$1 


His fixth Propoftion ſaith, that the Solids lighter than the Liquid 
demitred,thruſt, or troddenby Forceunderneath the Liquids Sur- 
face, are returned 'or driven upwards with ſo much Force, b 


" N 1c, 
how mucha quantity of the Liquid equal to the. Solid ſhall 


exceed the faid Solidin Gravity. 


And to delucidate this Propoſition, let the Solid A be lighter 
than the Liquid, and let us ſuppoſe that the Gravity of the ſaid 
Solid A1sB : and let the Gravity of a Liquid, equal in Maſsto A, 
beBG. I ay, that the Solid A depreſſed or demitted with Force 
into the ſaid Liquid, ſhall be returned and repulſed upwards with 
a Force equal to the Gravity G. And todemonſtrate this Propo- 
ſition, take the Solid D, equal in Gravity to the ſaid G. Now 
the Solid compounded of the two Solids A and D will be lighter 
than the Liquid: for the Gravity of the Solid compounded of 
them both is B G, and the Gravicy of as much Liquoy as cqual- 
leth in greatneſsthw $okid A, ivgreater than the faid Gravity B G, 


for 


34 4 


_ defire that we may go on to the ſeventh Propoſition, the purport whereot 1s this. 


| becauſe that that Solid is ſuppoſed more grave than the Liq 
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Of the NaTarTloN e) 
for that BG is the Gravity of the Liquid cqualin Mals,unto jtr | 
Therefore the Solid -compounded ' of: thole two, Solids A andD 
being dimerged, it ſhall, by the precedent, ſo much of it lubmerge, 
as that a quantity of the Liquid cqual to the ,ſazd Jub merged part | 
ſhall have equal Gravity with the {aid compounded: Solid. . And 
for an example of that Propofition let:the Sy. 
perficies of any Liquid be that which pro. 
ceedeth according to the Circumference 
ABGD: Becauſe now. a Mals or quantity I 
of Liquor as big as the Mais A hath equal | 
Gravity with the whole compounded Solid 
AD: It is manifeſt that the {ubmerged part | 
thereof ſhall be the Maſs A: and the remains : 
der, namely, the part D, ſhall be wholly. 
top, thats, above the Surface of the Liquid. 
It is therefore evident, that the part A hath fo much virtue or | 
Force to return upwards, that is, to riſe from below above the Li- | | 
quid, as that which is upon it, to wit, the part D, hath to preſzit 

{ 


downwards, for that neither part is repulſed by the other: But D | 


prefſeth downwards with a Gravity equal to G, it having been ſup- | 
poſed that the Gravity of that part D was equal to G: Theietore | 
that is manifeſt which was to be demonſtrated. 


| R rc. This wasa fine Demonſtration, and from this I perceive that you colle- | 
fed your Indeſtriow Invertton ;, and eſpecially that part of it which you inſert in | 
the firſt Book tor the recovering of a Shipſunk : and, indeed, I have many Que: | 
{tions to ask you about that, butT will not now interrupt the Diſcourſe in hand, but | 


PROP. VI. THEOR. VII 


Solid Magnitndes heavier than the Liquid, being, de- 
mitted into the [ ſetled] Liquid, are boren down- 
wards as far as they can deſcend:and ſhall belightet 
inthe Liquid by the Gravity of 'a Liquid Maſs 
the ſame bigneſs with the Solid Magnitude. 


N 1c; T His ſeventh Propoſition hath two parts to be demonſtrated, is e 


3] + (2468 1 
The firſt is, That all Solids heavier than the Liquid, being demit* / 
tcd into the Liquid, are boren by their Gravities downwards as fat 
as they can deſcend,that is untill they arrive at the Bottom. Which' 
firſt part is manifeſt; becauſe the Parts of the Liquid, which ſtill be 
under that Solid, -are more preſſed than the others RapgreT: 
But 


——— es TOS : 
> 2 fl Y ” _ 
IA AR et <Hc> uw IA F "— 
' ED NS Fs 


N >"; Pe 4 X - o 6 x v4; 7 Se OG 

& Ps. -- 2” ro) 5 $2 et $Ees bY NP. oO? CONE ad OP ROLAS Reo 13- © 14 SO BENE " = & " . LF 2x 

: OE, v Ds \ : 5 —_ 2 Na b V4 Ems) $58 47 att ATE Ge u - FIN LAY 4 - £ Pl 4 wa 

Ds OP Ay Ay SLED und oj va ra As 5 WS br TEES OA ER It oy Mens, - Bi Ke CF OC 8s ett» Wee 4 TEIN A o ORIG. oe ot 

19% Aa 1 ds a LA bh ores hs EN Fas WEI TE I Se $I Sk DE Wk Lo" 5 A iS i. 
EL Wop.» ER wx Hs HHAES bo *Þ.,.d be TR? Yu Yap oh AED, : — ; 

- FL + PS) 4 þ q G7. 
+ \s 
4 15 


f PTA LIR'k Tens? 
T” D” PE OOV IF AT DE oats EOS CO ET. I gp Woes BO NG 
2 ES LY x ; SOS SOL - JIG OE, LAT 2 FYGER EE 
* Sa wes p $3" Y $3” * Wy 3 to ET bas Bk SIT a IE 
FEST p 8's \ a PTL D. +] LO 2d F (005194 ; : 4, pn Wb "F "3 po 
n X 2 ? © : ; « * * 8 ey , ; i» 
. Y p\ x ; 
. 
o \ 
. G 
I , 
* *3 a f B 9 
. f 4 


But now that that Solid is lighter in the Liquid than out of it, as 
is affirmed in the ſecond part, ſhall be demonſtrated in this man- 
ner. Take a Solid, as ſuppoſe A, that.is more grave than the Li- 
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| quid, and ſuppoſe rhe Gravity of that ſame Solid A to be B G. 

1 And of a Mafs of Liquor of the ſame bignels with the Solid A ,ſup- _ - 
4 poſe the Gravity to beB: It is to be demonſtrated that the Solid | b 
. MW A,immerged in the Liquid, ſhall have a Gravity equal to G. And 4 


to demonſtrate this, let us imagine another Solid, as ſuppole D, 
morelight than the Liquid, but of ſuch a quality as that its Gravi- 
ty is equal toB: and ler this D be of ſuch a Magnitude, that a 
Maſs of Liquor cqual to it hath its Gravity equal to the Gravity 
B G. Now theſe two Solids D and A being compounded toge- 


oy pv p_ 


> | ther, all that Solid compounded of theſe rwo ſhall be equally 
'Y Grave with the Water : becauſe the Gravity of theſe two Solids : 
L together ſhall be equal to theſe two Gravities, thatis, to BG, and 5 


_ to B and the Gravity of a Liquid that hath its B 


w_ Maſs equal to theſe two Solids A and D,ſhall be 

"YL equal to theſe rwo GravitiesB G and B.* Let +: A 
) thele two Solids, therefore, be put in the Liquid, a Or, according ta 

Je | and they ſhall* remain in the Surface of that Li- [4] T |Þ CI Op 

re quid, ( that is, they ſhall not be drawn or driven ty I Liquid, 

upwards, nor yet downwards: ) For if the Solid |_, * an o_y up 

£4 A be more prave than the Liquid, * it ſhall be GL x Es 

le- | drawn or born by its Gravity downwards to- _ 

y | wards theBottom, with as much Force as by the Solid Dit is thryſt 


upwards : And becauſe the Solid D is lighter than the Liquid, it 
ſhall raiſe it upward with a Force as great as the Gravity G : Be- 
cauſe it hath been demonſtrated, in the fixth Propoſition, That So. 
lid Magnirudes that are lighter than the Water, being demitted in 
the ſame, are repulſed or driven upwards with a Force fo much the 
greater by how much a Liquid of equal Maſs with the Solid is more 
Grave than the ſaid Solid : But the Liquid which is equal in Maſs 

' With the Solid D, is more grave than the ſaid Solid D, by the Gra- 
vity G : Therefore it is manifeſt, that the Solid A is preſſed or 
born downwards towards the Centre of the World, with a Force 
as great as the Gravity G : Which was to be demonſtrated. 


3 


R1c. This hathbcenan ingenuous Demonſtration; and in regard I do ſuffici- 
ently underſtand it, that we may loſe no time, we will proceed tothe ſecond Suppe- 
ſton, which,as I need not tell you, ſpeaks thus, 
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SVPPOSITION UI. 


It ſuppoſed that thoſe Solids which cre moyed np- | 
wards, do all aſcend according to the Perpendicular 
which s produced thorow their Centre of Gravity. 


COMMANDINE. 


that # preduced thorow their Centre of Gravity, whichbe pretermitted either as known, 


| h Na thoſe which are moved dewnwards, deſ end likewi ſe,according to the Perpendicular © 
4 or #6 to becollefed from what went before. 


N tc, For underſtandingof this ſecond Sppoſutton, it is requiſite to take notice 
that every Solid that is lighter thanthe Liquid being by violence,or by ſome othey 
occaſion, ſubmerged inthe Liquid, and then left at liberty, it ſhall, by that which 
hath been proved in the ſixth Propoſition, be thruſt or born upwards by the Liquid, 
and that impulſe or thruſting is ſuppoſed to bedirealy according to the Perpendi. 
cular thatis produced thorow the Centre of Gravity of that Solid z which Per. 
pendicular, if you well remember, is that which is drawn in the Imagination 
from the Centre of the World, or of the Earth, unto the Centre of Gravity of 
that Body, or Solid. - 

R 1 c. How may one findthe Centre of Gravity of a Solid? - 

N 1 c, This he ſheweth in that Book, intituled De Centru nn, vel de Aqui 
ponderantibus ; and therefore repair thither and you ſhall be fatisfied, for to. declare 

it to you in this place would caule yery great confuſion. ; 

R 1 c. Lunderſtandyou : ſome other time we will talkof this, becauſe I have } 
a mindar preſent to proceed to the laſt Propoſition, the Expoſition of which ſeemeth 
to me very confuſed, and, as I conceive, the Author hath not therein ſhewa all 
the Subje& of that Propoſition in general, but only a part: which Propofition : 
ſpeaketh,as you know, in this form. | 


PROP. VI. THEOR, VII. 


A If any Solid Naznitude, lighter than the Liquid, that 
p bath the Fignre of a Portion of a Sphere, ſhall be 
_ demittedintothe Liquid in ſuch a manner as that 
the 'Baſe of the Portion touch not the Liquid, the 
Figure ſhall ſtand erectly, ſo, as that the « Axis of 
the ſaid Portion ſhall be according to the Perpen- 
aicular. « And if the Fignre ſhall be inclined to any 
Z frde, jo, as that the Baſe of the Portion touch the 
= L1quid, it ſhall not continue ſo inclined as it was de- 
mitted, but ſhall return to its uprightneſs. 


For 
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Ti\;, Of PBSC. 
(Or the declaration of this Propoſition, let a Solid Magnitud2 
Paz: hath the Figure ofa portion of a Sphere, as hath been faid) 


3 was we FD WE 


| he imagined to be de« EF - 


mitted into the Liquid; and 
alſo,let a Plain be ſuppoſed 
to be produced thorow the 
Axis of that portion , and 
thorow the Center of the 
Earth: and let rhe Sedation 
of the Surface of the Liquid 
be the Circumference A B 
C D, and of the Figure, the 
Circumference E FH, & let 
E H be a right line, and FT 
theAxis of thePortion.If now 
it were poſlible, for ſatisfat- A! 
jon of the Adverſary, Let 


it be ſuppoſed that the ſaid Axis were not according tothe (4) Per- (a) Perpendicular 
pendiculart; weare then to demonſtrate , that the Figure will not is al aber places, 
continue as it was conſtituted by the Adverſary, but that it will re- by this Anthor for 
turny as hath been ſaid, unto its former poſition, that is, that the draws therow the 
Axis F T ſhall be according to the Perpendicular. It is manifeſt, by Fn nar i you 4h 
the Corolary of the 1. of 4. Exclide, that the Center of the Sphare £.,, 

is in the Line FT, foraſmuch as that is the Axis of that Figure: 


Andin tegard that the Por- 
tion of a Sphzre, may be 
greater or leſfer than an He- 
miſphzre ; and may alſo be 
an Hemiſphzre, let the Cen- 
tre of the Sphare, in the He- 
miſphzre, be the Point T. 
and 1» the leſſer Portion the 
Point P, and in the greater; 
the Point K,and let the Cen- 
tre of the Earth be the Point 
L. And ſpeaking, firſt, of 
that greater Portion which 
bath its Baſe out. of, or a- & 


bove, the Liquid, thorow the Points K and L, draw the Line KL. 
cutting the Circumterence EFH in the Point N yo Now, becauſe 
every Portion of a Sphare, hath its Axis in thic Line, that from the Þ 
Centre of the Sphzre 1s drawn perpendicylar unto its Baſc,and hath 
ts Centre of Gravity inthe Axis; therefore that Portion of the Fi- 


gure which is within the Liquid, 


7 3 


T 


—_—_— 


D 


is taken here, 4s 


the Line K LC 


P 


Y 
” 
ons” 
— 


L 
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which is compounded of two Por- 
tions 
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345 = = 
_ tions of a Sphare, ſhall haveits Axis 1n the Perpendicular, that js hz 

drawn through the point K; and its Centre of Gravity, fot the ſame 'k 

reaſon, ſhall be in the Line N K : let us ſappole it to be the Point R: 'T 


D But the Centre of Gravity of the whole Portion 1 in the Line FT, 
| betwixt the Point R and 


the Point F ; let us fu ppole | flo 
it to be the Point X: The re- W 7, 


mainder, therefore, of that MW p!: 
E Figure elivated above the W © 
Surface of the Liquid, hath 
its Centre of Gravity in W +: 
the Line R X-produced or MW # 
continued right out 1n the | 
Part towards X, taken ſo, Ba 
that the part prolonged may = 
L bave the ſame proportionto WM 1. 
X R, that the Gravity of WW 4 
_— | B that Portion that is demer- WW /#-» 


ITORE 3 flow ged in the Liquid. hath to 0 
$5. e. The Center the Gravity of that Figure which is above the Liquid; let us {uppole ! 
of Gravity. * _ that * chat Centre of the (ajd Figure be-the Point S:and thorow that | 
F lame Centre $ draw the Perpendicular L S.Now theGravity of the Fi. 
'_ pure that is above the Liquid ſhall preſſe from above downwards acs | 
cording to the Perpendicular S L;' & the Gravity of the Portion that ; 
is ſubmerged in the Liquid, ſhall preſſe from below upwards, accor« ! 
ding ro the Perpendicular R L. Therefore that Figure will not contis | 
nue according to our Adverſaries Propoſall, but thoſe parts of the | 
{aid Figure which are towards E,ſhall be born or drawn downwards, | 
& thoſe which are towards H ſhall be born or driven upwards, and 
this ſhall be ſo long untill that the Axis F T comes to be according 
to the Perpendicular. ; 24,2708 
And this ſame Demonſtration is in the ſame manner verified in 
the other Portions. As, firſt, in the Hzmiſphere that lieth with us 
whole Bale above or without theLiquid, the Centre of the Sphare- 
hath been ſuppoſed to be the Point T ; and therefore,imagining T 
to be in che place, in which, in the other above mentioned, the 
Point R was , arguing in all things elſe as you did in that, you ſhall 
find that the Figure which is above the Liquid (hall preſs from 
above downwards according to the .Perpendicular $ L; andrhe. 
Portioti,that 1s ſubmerged. the Liquid ſhall preſs from belowup® 
; watds according to the Perpendicular R L. And therefore it thalt 
follow, as in the ocher, namely, that.the parts of the whole Figure 
.  whicharetowards, F, ſhall be born ox preſſed downwards,and thoſe- 
hs ney that are towards H, ſhall be born or driven upwards: and this ſhall 
cular. be fo long untill that the Ax15F T come to ſtand * Perpendicular- 


ly 


| prove © But of the Portion of the Cirde 


Axis of the Portton BG C js M G: 


: * 
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Lib. 1. 


Liquid. +. -: og nite fo Aran To 
Te COMMANDINE. 


The Demonſtration of this Propoſition is defaced by the Injury of Time , which we have 14- 
flored, ſo far as.by the Figures that remain, one may collet# the Meaning of Archimedes, 
for we thought it not good to alter them : and what was warting to thetr declaration and ex- 
pl anation we har'e ſup plyed in our Commentaries, as we have alſo determined to do tn the ſe- 
coud Propoſition of the ſecond Book. 


If any Solid Magnitude lighter than the Liquid. | 7The/e words, light 
er than the Liquid, are added by us, and are not io be found in the Tranſlatton ; for of theſe 
kind of Magnitudes doth Archimedes ſpeak inthis Propoſition, 


)y. The like ſhall alſo hold truc in the Portion of the Sphere 
| leſs than an Hemiſphere that lieth with its whole Baſe above the 


. 
. 


= 


Shall be demitted into the Liquid in ſuch a manner as that the Þ 


Baſe of the Portion touch notthe Liquid. | That is, ſhal/be /o demitted into 
the Liquid as that the Baſeſha!l be upwards, and the Vertex downwards, which he 'oppoſeth 
10 that which he ſaith in the Propoſition following, Be demirred into the Liquid, fo, as 

that its Baſe be wholly within the Liquid 4 | For theſ# words {ignifie the Portion demnut- 

ted the contrary way, 4s namely, with the Vertex upwardeand the Baſe downwards, The 

ſame manner of /peech is frequently uſed inthe (ecoud Book ; which treateth of the Portions 

of Reftanzle Conoids. | : 


Now becaule every Portion of a Sphzre hath its Axis in the Line 
that from the Center of the Sphzre is drawn perpendicular to its 
Baſe. 


Point G, and the Right Line BCinM: 
and becauſe the two Circles A BCD, and 
EF Haocnt one another in the Points 
B and C, the Right Line that conjoneth 
their Centers, namely, K L, doth cut the 
Line B C in two equall parts , and at 
Right Angles ; as in our (ommentaries 
upm Ptolomeys. Planiſphere we do 


B N C the Diameteris M N ; and of the 
Portion B G C the Diameter 5s M G; 
for the (a) Right Lines which are drawn 
on both ſides parallel-to B C do make 
Right Angles with N G; and (b) for 
that cauſe are thertby cut in two equall 
parts : Therefore the Axis of the Portion 
of the SpthereB NC is NM, aid the 


from whence it followeth that the Axrs of \\ | 
the Portzon demerged in the Liquid ts | . | © 
in the Line KL, namely N G. Andfince the Center of Gravity of any Portion of a Sphere is 


"0 


} For draw a LinefromB toC, and let K L cut the Circumference A B CD inthe 


(a) By 29. of the 
firſt of Excl. 


(b) By 3. of the 
third. 


7n the Axis, as we have demonfrated in our Book De Centro Gravitatis Solidorum, the 


Centre of Gravity of the Maggitude compounded of both the Portions B N C & BGC, that is, 
of the Portion demerged inthe Water,is inthe Line N G that doth conjoyn the Centers of Gra- 


wity of thoſe Portions of Spheres. For ſuppaſ?, if poſſible, that it be out ofthe LineN G, as 
12 ©,and let the Center of the Gravity of the Portion B N C, beV, anddrawV G&. Becauſe 
therefore from the Portion demerged in the Liquid the Portion of the Sphere B NC, not ha- 
Ving the ſame Center of Grarity, is cut off, the Center of Gravity of the Remainder of the 
Portion B G Cſhatl, by the $ of the firſt Bork of Archimedes, De Centro Gravirens 
ano- 
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PE. Of theNaTATION 
 Planorum, Je in the LineV © prolonged : But that is impogible 3 for 1t is in the Axis ay : 
G : 1: followeth, therefore, > the Center of Gravity ot the- Portion demersed in I" 7 © 
Liquid bein the Line N K : which we propound edto be proved. 
D But the Centre of Gravity of the whole Portion is in the Line W ©* 


T, betwixt the Point R and the Point F ; let us ſuppoſe it tobe M 8 
the Point X. ] Let the Sphere be compleated, ſo as that there be added of that Portiue | 


the Axi6T T, and the Center of Gravity Z. And becauſe that from the whole Sphere, pl 
whoſe Centre of Gravity is K, as we have alſo demonſtratedin the (Cc) Book before named, therg | thi 
is cut off the Portion E T H, baving the Centre of Gravity Z1, the Centre of the remainder = ph 
'c) By 8 of the ofthe Portion E F H ſhall be tu the Line Z K prolonged: And therefore it muſt of neceſſity © x 
fir of Archimedes. fallbetwixt Kand F. ; y 


The remainder, therefore, of the Figure,elevated above the Sure | 
face of the Liquid, hath its Center of Gravity in the LineR X he 


prolonged: | 3y the/am: 8 of the fot Book of Archimedes, de Centro Gravitae | bo 
tis Planorum. —"Þ tre 
_ Now the Gravity of the Figure that is above the Liquid ſhall | ab 
F preſsfrom above downwards according toSL ; and the Gravity W P* 


of the Portion thatis ſubmerged in the Liquid ſhall preſs from be. | wl 
low upwards,according to the Perpendicular R L. | g, the econd Sup. Gt 


poſition of this, For the Magnitude that is demerged in the Liquid is moved upwards with is © be 
much Force along R L, as that which is above the Liquid is moved downwards alonzS L; @ | vit 
may be ſhewn by Prop?/ition 6. of this. And becauſt they are moved along ſeveral other Lins, WW T, 


neither canſeth the others being leſs moved, the which it comtinually doth nhen the Portina © 


$5 ſet according to the Perpendicular : For then the Centers of Gravity of both the Magnttudd | _ 

do concur in one and the ſame Perpendicular, namely, in the Axis of the Portion : and look Wl ** 

with what force or[mpetus that which i, in the Lipuid tendeth upwards, aud with the like the 

doth that which is « or without the Liquid tend downward: along the [ame Line : And WM to: 

» Or evercome. therefore, in regard that the one doth not * exceed the other, the Portion ſtall no longer mow, © bas 
but ſhall flay and reſt allwayes in one and the ſame Poſition, unleſs [ome extrinſick Cauſs 

chance tojntervcne. | | "YN * | 

"i 

PROP. IX. THEOR. IX. I - 

| © 


In ons Greek * P3 put of the Fignre, lighter than the Liquid,be demit- Wl an 


Coppiesthisis no 


diltinet Propoſi ted into the Liquid, ſo, as that its Baſe be wholly | 2 
tion, U : RE : : ? I , 2 1 
Commentators, Yithin the ſaid Liquid, it ſhall continue in ſuch 
do divide itt g 


from rhe Prece-. Manner erect, as that its e AX1s ſhall ſtand according YI th 


denr, as having a 


diſtin d-mon- to the Perpendicular. - Li 
ſtration in the 4 ſh; 
Originall, Or ſuppoſe, ſuch a Magnitude as that aforenamed to be de- WW ; 
mitted into the Liquid; and imagine a Plane to be produced © th 
thorow the Axis of the Portion, and thorow the Center of the i= ; ny 


Earth : And let the Se&ion of the Surface of the Liquid,be the Cit 
mn cumference A B CD, and of the Figure the CircumferenceE F H: 

Wy” And let E Hbea Right Line, and F T the Axis of the Portion. If 
now it were poſlible, for ſatisfaQion of the Adverſary, let itbe | 
ſuppoſed that the ſaid Axis were not according to the Perpendicu- 

lar: we are now to demonſtrate that the Figure will not ſo contr 

| | nue, 
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Lib. 1. Of Bopirs. 


nue,but will ceturnto be according tothe 
Perpendicular.It is manifeſt that the Cen- 
tre of the Sphzre is in the Line F FT. And 
again,foraſmuch as thePortion of a Sphzre 
may be greater or lefſer than an Hemiſ- 
phzre,and may alſobe an Hemiſphzre, let 
the Centre of the Sphzre in the Hemil- 
phzre be the Point T, & 1a the leſſer Por- 
tion the Point P, and in the Greater the 
Point R. And ſpeaking firſt of that greater | 
- W Portion which hath its Baſe within the -* 
* W Liquid, thocow R and L;the Earths Cen- 


| trey draw the line RL. The Portion that is FN: 
above the Liquid, hath its Axis in the Per- CO 
pendicular paſſing thorow R 3 and by FP ee” SN 
what hath bcen ſaid before, its Centreof =p // 2 - 
Gravity ſhall be in the Line NR 3 let it // 0 i N 
be the Point R : But the Centre of Gra- /.|______—/- —þ 
vity of the whole Portion is in the line F / \ 
T, betwixtR and F ; letit be X: There- i 
mainder therefore of that Figure, which is FE 3, 
within the Liquid ſhall have its Centre in 4 D 
the Right Line R X prolongedin the pare 

_ rowards X, taken fo, that the part pro- EN. 

longed may have the lame Proportion to one Pc On 


X R, that the Gravity of the Portion that FT A 
is above the Liquid hath to the Gravity fats; vid RJ 
of the Figure that is within the Liquid. B \ 


W Let O bethe Centre of that ſame Figure: / "8 m__ 3 
- W and thorow O draw the Perpendicular L vt \ 2 
y WU 0: Now the Gravity of the Poxtion that | L 
þ isabove the Liquid ſhall preſs according | a rd 
” WW totheRight Line R L downwards; and A\ lg 
vr IF the Gravity of the Figure that is in the 


Liquid according to the Right Line O L upwards: There the Figure 

ſhall not continue 3 but the parts of it towards H ſhall move down- 
+ wards, and thoſe towards E upwards : & 
d FE this ſhall ever beſo long as F T is accord- 
FF ing to the Perpendicular. ” 
fe COMMANDINE. 
I: The Portion that is above the Liquid 
If BY bathits Axisin the Perpendicular paſſing 
Ef thorowK. } For dun 3c ating the Line N Kin 


u- M; and let N Kent the C ircumference ABCD inG. I 
the [amamanner as before:we will demonſirate,that the Axis 
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of the Portion of the Sphere is N M ; andofibe Portion B G (* the Axis is @ Mt Whereſmg * 
the mtre of Gravity of them both ſtall be inthe LineN M : Aud becauſe that from the Pap, © 
tlosw BN C the PortionB G C, nothaving the ſame Centre of Gravity, is cut offs the Centre | 
of Gravity of the remainder of the Magnitude that is above the Surface "f the Liquid ſhell by | / 
inthe LineNK; namely, in the Line which conjoyneth the Centres of Gravity of the ſai | 
Portions by the foreſaid 8 of Archimedis de Centro Gravitatis Planorum. - 


N 1c. Truth is, that in ſome of theſe Figures C is put for X, and [0 it was in | _— 
the Greek Copy that 1 followed. . _.-, 

R1c. This Demoſtration is very difficult, ro my thinking; but I believe thae * 
itis becauſe I have not in memory the Propoſitions of that Book entituled De Cop. | 
tris GraUinm. | gs 7 

N 1c. Itisſo. | | EA 

R 1c. Wewill take a more convenient time to diſcourſe of that, and now return |} 
to ſpeak ofthe two laſt Propoſitions. AndI ſay that the Figures incerted inthe | 
demonſtration wouldin my opinion, have been better and more intelligble unto | 
me, drawing the Axis according to its proper Poſition, that is inthe half Archaf | 
theſe Figures, and then, to ſecond the Objeion of the Adverſary, to ſuppole : 
that the ſaid Figures ſtood ſomewhat Obliquely, to the end that the ſaid Axis,if it Wl © 
were poſſible, did not ſtand according to the Perpendicular ſo often mentioned, | 
which doing, the Propoſition would be proved in the ſame manner as before: 
and this way would be more naturall and clear. z0 

N 1c. Yonare in the right, but becauſe thus they were in the Greek Copy, 
I thoughtnor fit to alter them, although unto thebetter. _ 

R 1c. Companion, you have thorowly ſatisfied me in allthatin thebeginnine ! 
of our Diſcourſe I asked of you, to morrow, God permitting, we will treat of } 
ſome other ingenions Novelties, 4 
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THE TRANSLATOR. = © 


| Cay that the Figures, &c. would have been more intelligible to. 
me, drawing the Axis Z T according to its proper Poſition, tha 


Tp 


151n the halt Arch of theſe Figures. | And inthi confideration I have followd 
the Schemes of Commandine, who being the Reſtorer of the Demonſtrations of theſe two lf 
Propoſitions, hath well conſidered what Ricardo here propoſeth, and therefore hath drawnth | 
ſaid Axtus (which inthe Manuſcripts that he had by him s lettered FT, and not at in that * 
Tartaylia Z T, ) according to that its proper Tofition. | | 21 


B Bur becauſe thus they were in the Greek Copy, I thought not | 
f1t to alter them althoughrunto the better. ] The Schemes of thoſs Man 
ſcripts that Tartaylia had ſeen were more imperfett then tht | i 

in Commandines C opies ; but for varcety ſ ke, take here i 
of Tartaylia, #t being that of the Portion of a Sphere, equiv - 
to an Hemiſphere, with its Ax« oblique, and its Baſe dimitted | 
into the Liquid, and Ltittered as inthis Edition, - 
Now (ourteous Readers, I hope that you mdy, amidff the | 

| great Obſcurity of the Orizinall inthe Demonſtrations of thiſt 
two laſt Propofetions, be able from the joynt light of theſe two Famous Commentators of ot * 
more famous Author, to diſcern the truth of the Doftrine affirmed, namely, That Solids of tht 
Figure of Portions of Spheres demitted into the Ltquid with their Baſes upwards ſhall and 
erecth, that is, with their Axis — tothe Perpendicular drawn from the Centre of the 
: | 


Earth unto its Ci1cumference : Andthat if the ſaid Portions be demitted with their Be 


oblique and touthing the Liquid in one Point, they ſhall not reffin that Obliquity, but 6 ol 
return to Reftitude : And that laſtly, if theſe Portions be demittedwith their Ba or dronwardy 


they ſhall continue ere with their Axis according tothe Perpendicular afareſaid : ſo th 7 Z 


more remains 10 be done, but that weſet before you the 2 Books of this our Adwirable Auth: 


x NES 
2%. 
© 


PWV 90) WE IO het 3105.1) SED ARE FERC YO Bonne oe ee GD ES tor Be PEO, 41 Es, 7» ARS" EA 8 


Hs TRACT 
DRY, Jr gia 1/7 


INSIDENCTIBYS HUMIDO; 


Of the NaTtartioN IN Bovpizs Upon, or 
Submerſion Infthe W ATER,or other LIQUIDS, 
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BOOK, 11. 


— 


PROP. Ip 'THEOR: oY 


If any Magnitude lighter than the Liquid be demitted 
into the ſaid Liquid, it ſhall have the ſame proporti- 
on in Gravity to a Liquid of equal Maſſe, that the 
part of the 0Magmtude REI Par unto the 
what Magnitude. 


OR let any Solid Magnitude, as for in- 
ſtance F A, lighter thanthe Liquid, be de- 
merged in the Liquid , which Jet beFA: 
And lettne part thercof immerged be A, 
and the part above the Liquid F, - It is to 
be demonſtrated that the Magnitude E FA 
hath the ſame proportion in Gravity to a 
- Liquid of Equall Maſſe that A hath to F 
A. Takeany Liquid Magnitude, as ſup- 
poſe NI, of equall Maſſe wth FA; and let F beequall to N, and 
Atol: and let the Gravity of the whole Magnitude F A be B; and 
let that of the Magnitude N'l be O, 
and let thatof I be R. Now the 
Magnitude F A bath the ſame pro-  —— 
portion unto N I that the Gravity B FT 
bath to the Graviry OR : But' for 'F— | + 
aſmuch as the Magnitude F A demit- t— 
ted into the Liquid is lighter than 
"2 © the ſaid Liquid, it is manifeſt that a (Mal of the Liquid, ' equall . .- 
tor, © fo the part of che Magnitude demeryged,; A, hath equall Gravity 
R- ÞÞ with the whole Magnitnde, FA : Far this was (2) above FEA vi my } '; of 
RrAISer 1 Bur Bs the CEST, of rhe Magnitude F A; and Rofl: 

Z : Therefore 


k 


VE 


Of the NaATATIoN Libs. 


Therefore B and R areequall. ” And becauſe that of the Magni- x 

eude F Athe Gravity isB : Therefore of the Liquid Body N 1 & WM c 

Gravity isOR. AsF AistoNI, ſoisBro OR, or:fo 6 Rta MW 5 

b OR : But as R 5roOR, loisItoNIAnd AtoFA : Therefore 'M* t 
© (b) By rr, ofthe Iis toNI,asFAto NI : Andas ItroNIſois(b) Ato Fa il 2 
ffb f Eucl, Therefore FAito NI, asAisto F A: JE, was, to be DD he = © 

ſtrated. WW a 

7 v 

PROP, .11.: -, THEOR. IL , 

*The Rioht Portion of a & A bradeled Convide, whenit - * 

ſhall have its Axis leſſe than ſeſquialter ejus qua ad Y {5 

Axem (or of its Semi-parameter) having any wha WY q 

ever proportion to the T.iquid in Gravity, being de-. rc 


mitied into the Liquid jo as that its Þaſet ouch Ss 
the Jaid Liquid, and being, ſet fooping, it ſhall mt MF *t: 
remain ſ'oopims, but ſhal be reftored to nprightneſſe 

I ſa ay that the / aid P ortion ſhall ſtand upright Whey | 3 
the Plane that cuts it ſhall be parallel unto the Sur WY « 
face of the [1quid. " 


* Ft there bea Portion of a Rightangled Conoid, as hath ben | hz 
- aid; and etitlye ſtooping or incliqng : It is to be demon WM ;: 
| ca chat ic will nor {o.continue hur ſhall be reſtored to rs | er 
Bind, For ict it, be cut through the. Axis by a plane ere& upot WW 7. 
the Surface of the Liquid, and let the Scion of the Portionhe WM ** 
A PO Es the Seftion of a Rightangled Cone, and let the As 
of che Portion and Diamercr ofthe i &, 
Se&ion be NO : And let the Seb | 
10n of the Surface of the Liquidhe lar, 
I'S. If now the Portion be not 
erec, then ncuther ſhall A L bePar. O 
rallel to1S : Wherefore N O will an 
not be at Right Angles with IS. Fo, 


* Supplied by Fe 


rrxbag Comm? Draw therefore K » , touching the Section of the Cone], in the ys. 
Point P | that is parallel to I'S : and from the Point P uocols bes 
B draw PF parallel unto O N, * which ſhall be the Diameter bl:  # 


Section IPOS, and the Axis ct the Portion demerged i in the: frn 
quid. In the next place take the Centres of Gravity : rl 
the Solid Magnitude APOL,letthe Centre ot Gravit! beR; 2 
ID of IP OS ler the Centre be'B. : * and draw a Line ne B I ES" 
prolopged unto CG z which, ler be tho Centre of Gravity of ht 
remaining 


WM. chan the Semi-perameter; )..* whereupon the AngleR P » ſhall be Fi 


c—_ nts OO 


| be the Cencre of Grayity of the remaining Eigure 3 $LA- J 
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remaining Figure 18 LA Becauſe now tharN O'® Sefnielter. 


of R O, bur leſs than Seſquialter ejus q6# nſque ad Axem (orofits 
Semi-parameter;)* R O ſhall be lefle than que. nſque: ad Axem (or F. 
acute. . For ſince the Line que xſque ad Axem (or IT Renee) | 
is greater than R.O, that Line which is drawa the Point R, 
and perpendicular to K », namely RT, meeteth with the line F P 
withour the SeQion » and for that cauſe muſt of neceſſity fall be- 
tween the Points P and « : Therefore if Lines he drawn through 
B and GC, parallel unto RT, they ſhall contain Righr Angles with 
| the Surface of the Liquid : * and the part that is within the Li- 
quid ſhall move upwards according to the Perpendicular that is 
drawn thorow B, parallel to R T; and the part that is abovetheLi- 
quid ſhall move downwards according to that which 1s drawn tho- 
row G; and theSolid AP O L ſhall not abide in this Poſition; for 
that the parts towards A will move upwards, and thoſe towards 
B downwards 3 Wherefore N O ſhall be conſtituted according te 


Wes 
19 08 
be 


G 


the Perpendicular. ] 


COMMANDINE. A 
T he Demonſtration of this propeſition hath been much deſired ; which wehave(in like man- 


ner as the $ Prop. of the firſt Bock)reftared according to Archimedes b4 own Scheme? and 
illuftrated it with Commentaries, | 


The Right Portion of a Rightangled Conoid, when it ſhall A 
have its Axis leſſe than Seſquialter ejus que nſqut ad Axem (or of 


its Semi-parameter | In the Tranſlation of Nicolo Tartaglia # i! falſhread great- . 
er then- Seſquialter, exd /6 its rendered in the following Propoſition ; but it 3: the Right L 
Portion of a Convid cut by a Plane at Right Angles, or ereft, unto the Axis : and weſay NJ 
that Conoids are then conftituged eret? when the cutting Plane, that 35 to ſay, the Plane of the 3 
Baſe, ſball be parallel to the Surface of the Liquid. 


W hich ſhall be the Diameter of the Sefionl P OS, and the B 
_ Axis of the Portion demerged in the Liquid. ] 3y te 46 of the oft of 
the Conicks of Apollonious , or by the Corol- 3 
lary of the 5 1 of the ſame. 

And of the Solid Magnitude AP 
OLylet the Centre of Gravity be R; 
and of [ P OSlet the Centre be B. } 
For the Centre of Gravity of the Portion of a Right- 
angied Conoid 11inuts Axis, w hich it (o devideth 

ai that the part thereof terminating in the vertex, 
be double tothe other part terminating inthe Baſe; as | 
in our Book De Centro Gravitatis Solidorum Propo. 29. we heve demonſtrated. And 
fince the Centre of Gravity of the Portion APOL is R;OR double to R N and there- 
fore N O ſeall be Seſquialter of 0 R. Aud fir the ſamt reaſon, B the Centreof Gravity of the Pet- 
tion IP O Sir inthe AxizP F, fodividing it a1that PB 11 doublete B Fi | 

And draw a Line fromB toR prolonged unto G; which let . 


For 
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or if. the Line B Rbejng prolonged nts Gy G Rhath the ſame proportion ts R B a the Par, 
pope inet TP Ohh th remgining Figwe that th above the Surface of th 
Liquid, the Toins & foal be its Centrg of Gravil ; by the 8 of the /e cond ef Arcl imedes 
de Centro Gravitatis Planorum; vel de vFquiponderantibus. - tom. 

E 'ROfſhall be leſs-than gue: vſque ad Axem(or.than the Semi< 
arameter, ] ' }be 16 Propofer. of Enclids fifth Book of Elements. © The Lineque | 
Ee ad BT 4 the ater ohh according to Archimedes, #»the half of thay 
juxta quam poſlunt, qyzx a Scfione ducuntur, .(or of the Taramete:) as appeareth 
by the 4 Propoſtt. of bis Book Dec Conoidibus &Shpzroidibus : end for wha reg/as nl 
o called,webave declared in the Commentar#ts 1p m by us publiſbed. = a 
Whereupon the Angle R P « ſhall be acute. | 1 tbe Line No | 
Let x the Semi-parameter, 1f now from the Pant | 
« Line bedrannat Right Angles to N H, it fl 
meet with F P without the Seftion ; for betny © 
drawn thorew O parallel to A L, it ſtall fall | 
without the Settion, by the 17 of our ſirft Booksf | 
Conicksz Therefore let tt meet inV + aud © 
| becauſeF Pis parallel to the Diameter, angH 
V perpendicular to the [gant Diameter, andRY 
equall to the Semi-parameter, the Line gram | 
| from the Point R to ſhall make Right Angle | 
with that Line which the Sefjon toucheth in the Point Þ : that is withK g, as [hall anonh 
demonſtrated : Wherefore the Perpendidulat R T falleth betwixt A and @, and the Angel | 
P » fall be an Acute Angle. | 4] 


Let A B Chethe SeQtion of a Rightangled Cone, or a Parabola, | 
and its Diameter BD ; and let the Line FE F touch the. 
ſame in.the Point.G ; andin the Diameter B D take the Line | 
H K equall to the Semi-parameter : and thorowG, G L be- ! 
ing drawn parallel to the Diameter , draw K M from the | 
Foint K at Right Angles to B D cutting GLinM : Ifay | 
that the Line prolonged thorow H and Mis perpendicular to | 
E F, which it cutteth in N. 


 . For fromthe Point G draw the Line G Oat Right CAnglesto EF cutting the Diameter is 
O : and again from the ſamePointdrew G Pperpenaicular to the Diameter : and ler the 
ſaid Diameter prolonged cut the Live EFin®. PÞ Bſball beequall to B ©» by thezs of 


(a) By Cor. of 8.of Our firft Book of Conick Se&ions, (a) and 06 
6. of Euclide, E P 8 Mean-proportionall betwixt 2 Pland PO, MW 
(b) By 17. of the Q (b) and therefore the Squareof G P ſhall be i 

6» G I quall to the Reftangle of O P © : But it iralſo 

/ . equall to the ReFfangle comprehended under PB 

= and the Line juxta quam poſſunr, or che Par- 

KS \ ameter, by the 11 of our firſt Book of Conicks: | 
/ (c) Therefore, lookwhat proportion © Þ bathts 


(<) By 14. of the P B, and the ſame hath the Parameter uatoPO:; 

OM 4 | oG Bug Pis double unto Þ B, for that PBaudB 

D L D are equall, as hath been/aid : And therefort 

|  ® he Parameter ſhall be double to the faid P wal 

and by the [ame Reaſon PO 3s tquall to that which we call the Seml-parameter, thatis, to KH: 

(4) By 33: of the But ) os equdll to K M,and(« ary Angle O : G geen kgs 5g fo _ 

I. . 0 85 equaii to | the ARgi'e 0 

(c) By 4 of the 1, Right ms ; —— OR OT WY S FIp | = 


Angit 


ww 


(1) By 28, of tl 43 
I, | 4 
(8s) By 29. of th \..Y 

k 6 


® \ f - Y : ) Fm ab 
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Cy 


AnoleKH M : Therefore ({) Q.G and H Noe; parallel, x 
pmedicwar to the ſame : Which was 0 be demonſtrated.” $9404 9h 
- And the patt which is within the Liquid 

doth move upwards according to the Per- 
pendiculav that is drawn thorow B parallel / 
co'R T. |] The rea/exwhy this moverh upwards, and that n 
aber. downwards, along the Perpendicular Lines hath been [þ 


LY 


ewn above in the $ of the fiſt 

Book of this; ſa that we have judgtd it neediz/ſ? to repeat iteither in this, or inthereſ 

that follow. | i JE. ; | 

| THE TRANSLATOR. 

| In the Antient Parabola (namely that aſſumed in a Kightengled 

Cone ) the Line juxta quam Poſſunt quz in SeQione ordinatim du- 

cuntrur ( whic h I, fo ll owing My dor gnus, do call the Parameter ) 1 "4 a) (2) Rivalt ,in Ar- 
double to that quz dudta eſt a Vertice SeQionis uſque ad Axem, or n - nr of Loney 
Archimedes phraſe, mis wyp Tv ata@' 5 which I for that cauſe, \and 3, Lem. r, 4 
for want of a better word, name the Semiparameter,: but in Modern 

Pargabola's it is greater ; or leſſer then double. Now that throughout this 

Book Archimedes ſpeaketh of theP arabola in aRe&angledCone,is mani- 

feſt both by the firſt words of each Propoſution,G+ by this that noÞ arabola 

bath itsParameter double to the Line quz eſt a SeQtione ad Axem,ſave 

that which is taken in aRightangled Cone. Aud in any other Pargbola;for 

theLine mis wyp 1% cf or quz uſque adAxemto uſurpe theWord Se- 
| miparameter would be xeither proper nor true:but in this caſe it may paſs 


EAMMOP. MM,  THEOR BL 
The Right Portion of aR ightangled Conoid, when it 
ſhall have its e A*as leſſe than ſeſquialter of the Se- 
mi-parameter,the « Axis having any what ever pro- 
portion to the Liquid in Gravity, being demitted into 
the Liquid ſo as that its Baſe be wholly within the 
ſaid Liquid, and being, ſet mnclining, it ſhall not re- 
maininclned, but ſhall be ſo reſtored, as that its Ax- 
is do tand upright, or according to the Perpendicular. 


5 any Portion be demitted into the Liquid , as was ſaid 3 and 


o. 8. WR. ao og, OE co. a Ea. ee tans 


* 


let 'its Baſe be in the Liquid 3 

and let it be cut thorow the 

Axis, by a Plain ere& upon the Sur- 

face of the Liquid, and let the Se- 

ction beAPOL, the SeQtion of a 

Right angled Cone: and let the Axis 
of the Portion and Diameter of the 4 
Section 
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_ Of theNaTarioN Lib; - 
Section be PF, and the SeRion of the Surface of the Liquid Is. 
Now if the Portion lye inclined or ſtooping its Axis ſhall not be 
according to the Perpendboulae.l Wherefore P F ſhall not be az . 
Right angles with I S. Draw K, 
paralle] unto I S touching the Se& 
ion APOLinO : and of the So. 
lid Magnitude A P O L let the | 
Center of Gravity beR 3 and of 
the Solid IP O Slet the Centre be ! 
r, B53 and draw a Line from B toR | 
yoo wap it toG, that ſo G may | 
be the Centre of Gravity of the remaining Figure 1 SLA. Ia i 
ſhall be demonſtrated that the Angle under R OK is acute and 
that the Perpendicular continued out fromR unto » K ſhall fall be WW 
twixt Oand K; letitbe RT. And itfrom the Points Gand B | 
Parallels be drawn to RT, that part of the Solid Magnitude which | 
15 within the Liquid ſhall move upwards according to the Perpens | 
dicular drawn thorow G3 andthat part whichis without, or above, | 
the Liquid downwards according to the Perpendicular drawn 
thorow B : and the Solid APO L ſhall not remain or continuenn 
that Poſition in the Liquid, but the part towards A ſhall move ups | F 
wards, and the part towards L downwards : And therefore PF | | 
ſhall ſtand according to the Perpendicular, | 4 


PROP, IV. THEOR.. IV. Ml © 


The Right Portion of a Rightangled Conoid lehte MB © 
than the Liquid, when it ſhall have its Axa greater W vi 
than Seſquialter of the Semi-parameter, if it haw I '- 
not leſſer proportion in Gravity to the Liquid of equdl MF < 
Maſſe rhan the Square made of the Exceſſe. by Þ to 
Which the Axis nereater than Seſquialter of the Se- | ®* 
mi-parameter hath tothe Square made of the Ax, Þ »,. 
being demitted into the Liquid ſo as that its Baſe ND at 
'  fouch not the Liqua, and being ſet inclming, 

it ſhall not continue mclined, but ſhall returntoupr  þ: 


jon + PP. oa Of 


nd an fn ff, mo * 


ons 


oO SO = «4 8&5 = ot 


rightneſſe or Perpendicularity. M 

, M 
. Ec there bea Portion of a Rightangled Conoid, as was ſaid; i fr, 

and being demitted into the Liquid, if it be poſlible, tal 

let it not be ere&, but inclining : and let it be cut thorow the Pa 

Axis by a Plane ere& upon the Wernce of the Liquid, and ler the | i 
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Lib.2. Of Þ.oÞits.”; ” 
Seion of the Portion be APO L; the Seftion of a Rightangled 
Conez andlet the Axiv'of the Portion-knd Diameter of the Se&ion 
be-N:O, and the SeQion-of the Surface of the Liquid 1 S. If now 
the Portion be not exezthen NO ſhall not be at equall Angles with 
IS. Draw R's touching the Sefton of the; Rightangled Conoid 
inP, and parallel tol S : and from. the Point P. and parall ro ON 
drawPF : and take the Centers of Gravity 3: and of the Solid A 
PO Llet the Centre be R; and of that which lyeth within the 
Liquid let the Centre be B;z and drawa Line from B toR'pro- 
longing itto G, that G may be the 'Centre of Gravity of the Solid 
that is above the Liquid. And becauſe N O. is ſeſquialter of R 
O, andis greater thah ſeſquialter of the Semi-Parameter ; it is ma- 
nifeſt that (a) R O is greater than the 
Semi- parameter, *Let therefore R 
H be equall to the Semi-Parameter, 
x and O H double toHM. Fotal- 
much therefore as N Q ig ſe{quialter 4 
of R O, and MO of © H, (6) the | 
Remainder N M ſhall be ſeſquialter 
of the. Remainder RH : Therefore 
the Axis is greater than ſeſquialter 
of the Semi- parameter by the quan- - 
tity of the Line MO. Andletitbe ©*— 
ſuppoled that the Portion hath not1leſſe proportion in Gravity unto 
the Liquid of equall Maſle, than the Square that is made ofthe 
Excefle by which the Axis is greater than ſeſquialter of the Semi- 
parameter hath to the Square made of the Axis : It istherefore ma- 
nifeſt chat the Portion -hath not leſſe proportion in Gravity to the 
Liquid chan the Square of rhe Line M O hath to the Square of N 
O: But look what $15 agen the Portion hath to the Liquidin 
Gravity, the ſame hath the Porcion ſubmerged ro the whole Solid : 
tor this hach been demonſtrated (c)) above : *And look what pro- 


> 


portion the {nbmerged Poction hath to the whole Portion, the (c) By 1: of tht 


{ame hath the Square of P F unto the Square of N O : For it hath 


been demonſtcated in (d) Lib. de Conoidibus, that if from a Right- (4) Zy 6. De Co- 
ncyilbns & Sphx- 
ro0zdidus of Arch; 


angled Conoid two Portions be cut by Planes in any faſhion pro- 
duced, theſe Portions: ſhall have the ſame Proportion to each 
other as the Squares of their Axes : The Square ot P F, therefore, 


hath nor lefſe proportion to the Square of N O than the Square of 


"OY" ' bred fa bb FFI". Ne 4 J 
» 5 Ns Tz R- ONTO oh a th ” <BE% . (4% " x ; l 
CE rn Þ\ * S>. EH 5 __— OE IN «anos 45 wow 0" 4.4 © + Mob ir £26 4 ON ME AFory, te Ces 
4 4 af Re” ny Be =, Eb Th + t js Bern $28: BER Fed gpl TR, Tg OA SS $7.37 vo iT ng age. 7 Ts T4951 a ng 3 EO WL” = y $f, 7 I 2's 
14 RO PO TOONS; ES NE $9 call (ESSE SE Et Fed Ep a AE Che); ET , fs 3K # IV. 
4 ; £3 S2 \ LE SO 274 KI PI Pe TENN ATIOY + (33 Jo $4 : 
'v *_x 8 {. - 4 4 - ao 
*, th x % : 


þfth. 


C 


ſecond Buok, 


medes, 


M © hath tothe Square of NO : *Wherefore P F 15 not leffe than D 


M O, *nor B P than HO. *lIftheretfore, a Right Line be drawn 
from H at Right Anglesunto N O, it ſhall meer with B P, and ſhall 


fall betwixt B and P; ler it fall inT : (e) And becauſe P Fs (e)-By—2c-of the 


parallel to the Diameter, and H T 1s perpendicular unto the fame 
Diameter, and R H equall to the Semi-parameter;z a Line drawn 


tromR toT and prolonged, maketh Right Angles with che Line 
| contingent 
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Of theNAaTATION  Liba 
contingent unto the SeRtioh in the PointP : Wherefore it alſy | 
maketh Right Angles with the Surface of the Liquid : and that 

part of the Conoidall Solid which is within the Liquid ſhall move 
upwards according to the Perpendicular drawn thorow B paralle] 
to R T ; and that part which is above the Liquid ſhall move down. | 
wards according to that drawn thorow G, parallel to the-{aidR T; ' 
And thus it ſhall continue todo ſo long untill that the Conoid be | 
reſtored to uprightneſſe, or to ſtand according to the Perpendicular, 


COMMANDINE. 


LetthereforeR H be equall to the Semi-parameter. ] $0 # #« toks - 
read, and not R M, as Tartaglia's Tranſlation bath it z which may be made appear from 
that which followeth. 0 

And O H double to H M. } 1» the Trar/cation oforenamed t i: falſh render. * 
ed, () N double to RM. | . | 

> And look what proportion theSubmerged Portion hath to the whole | 


_ = Portion, the ſame bath the Square of PF unto the Square of N O.] ! 
This place we havereſtored in our Tranſlation, at the requeſt of ſome friends : But it is demons | 
ſtrated by Archimedes in Libro de Conoidibus & Sphzreidibus, Propo. 26. | 

D WhereforeP F is notlefle than M O. J] For by 10 of the fifth it followah | 
that the Square of P F is notlefe than the Square of M 0 t. and therefore neither ſhall the 
| Line P F beleffe than the Line M O, by 22 of th | 

r, Pxth. | 3 

Nor BP than H O, | Foras PF is | 

PB, ſois MOto HO: andy by Permutation,'@ ' 
 PFistoMO, ſoisB Pio HO; But P Fils mi. 
lefſe than M1 O as hath bin proved; (a) Therefan 
neither ſhall B P be kefſe than HO. 
If therefore a Right Line be drawn | 

. from H at Right Angles unto N Ott | 
ſhall meet withBP, and ſhall fall be 


twixt B and P. } This Place was corrupt inthe 

| | Tranſlation of Tartaglia * But 2t is thus demontire- = , 

wed, Inregardthat PF is not legzthanO 24,n0r P B than OH, tf we ſuppoſe PF equall ts | # 
O M,P Bſhall be likewiſe equall ro 0 H:Wherefere the Linedrawn thorow© , parallel ro AL 

ſhall fallwithout the $efion, by 15 ofthe firſt of our Treatiſe of Conicks ; And in regard tht | 
BP prolonged doth meet it beneath P, Therefore the Terpendicular drawn thorow H dath 

'alſo meet with the ſame beneath B, aud it doth of neceſſity fall betwixt Band P : But the 

fame is much more to follow, ifwe ſuppo ſe Þ F to be greater than O M. | 
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(a) By 14+ of the 
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© PROP; V, - THEOR:; V. 
The Right Portion of a Right-Angled Conoid lighter 
than the Liquid, when it ſhall bave its Axoyreat-. 
er than Seſquialter of the Semi-parameter if it have 
| not greater proportion in- Gravity to the Liqiad | [of 
equal Maſs] than the Exceſſe by which the Square 
made of the « Ax1 1s greater than the Square made 
of the Exceſſe by which the-« Av is greater than | 
- ſeſquialter of the Semi-Parameter hath to the 
Square made of the Ax being demitted into the Li- 
quid, ſo as that its Baſe be wholly within the Liquid, 
and being ſet inclining, it ſhall not remain ſo inclined, 
but ſhall turn avout till that its Axis ſhall be accor- 
_ dingtothe Perpendicular, 
Or let any Portion be demitted into the Liquid, as hath been 
Fi, and let its Baſe be wholly within the Liquid, And being 


cut thorow its Axis by a Plain ere& upon the Surface of the 
Liquidiits Se&on ſhall be the Seftion 


WW of a Rightangled Cone : Let it be © ___ Þ 
: = APO Land let the Axisof the Por- | 
Y tion and Diameter of the SeQion be 


N O;and the Se&ion of the Surface of 


p 1 the Liquid 1S. And becauſe the Axis 1 
" 15 not according to the Perpendicg- 


#» WW lar, N O will not be atc<quall angles 
with IS. Draw K touching the Se- 
Gion APOL 1nP, and parallel unto by : 
IS : andthorowP, drawP F parallel untoN O : and take the 
Centres of Gravity 3, and of the Solid A P O L let the Ceptre be 
R ; and of that which lyech above the Liquid let the Centre be B ; 
and draw a Line from B to R, prolonging it toG 3 which letbe the 
Centre of Gravity of the Solid demerged within the Liquid : and 
moreover, take R Hequall tothe Semi-parameter, and let OH be 
doubleto HM; anddoin the reſt as hath been ſaid ( 4) above.. (u) /n4, Prop.o' 
Now foraſmuch as it was ſuppoſed that the Portion hath not greater +a 
proportion 1n Gravity to the Liquid, than the Excefſe by which 
the Square N Ois greater than the Square M O, hathtothe ſaid 
Square NO : And in regard that whatever proportion in Gravity | 
Aaa the 
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1 the Portion hath to the Liquid of equall Mafle, the ſame hath the 
2 Magnitude of the Portion ſubmerged unto the whole Portion ;: as 
= hath been demonſtrated in the firſt Propoſition ; The Magnitude | 
ſubmerged, therefore, ſhall not have greater proportion to the 

(4) By 11, of the whole (þ) Portion, than that which hath been mentioned : *Ang | 
$fth . therefore the whole Portion hath not greater proportion unto that | 
which is above the Liquid, than the Square N O hath to the Square 

(b) i $4 " M © : But the ('c) whole Portion hath the ſame proportion unto 
pt hes " that which is above the Liquid that the Square N O hath to the | 
SquarePF : Therefore the Square N O hath not greater propor. 

tion unto the Square P F, than it hath unto the Square M O : *And / 

hence it followeth that P F is not lefſe than O M, nor PB than © 

E CC H: * A Line, therefore, drawn from Hart Right Angles unto N 0; 
b, ſhall meer with B PbetwixtPandB : Let icbeinT : And be. 
| cauſe that in the SeQion of the Re&angled ConeP F 1s paralle) unto ! 
the Diameter NO; andH T perpendicular unto the ſaid Diame. 

ter; and R Hequall to the Semi-parameter : It is maniteſt that 

R T prolonged doth make Right Angles with K Po : And there. ; 

fore doth allo make Right Angles with 1S_: Therefore RT is per- | 
pendicular unto the Surface of rhe Liquid 3. And if thorow the 
Points B and G Lines be drawn parallel untoR T, they ſhall be: 

perpendicular unto the Liquids Surface. , The Portion, therefore, | 

whichis above the Liquid ſhall move downwards 1n the Liquid ac. 

cording to the Perpendicular drawn thorow B; and that par 
which 1s within the Liquid ſhall move upwards according to the 

Perpendicular drawn thorow G; and the Solid Portion AP OL ! 

ſhall not continue ſo inclined, | as it was at its demerſion | , but ſhall | 

move within the Liquid untill tuch time that NO do ſtand accor ! 

ding to the Perpendicular. | 
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COMMANDINE. 


A And therefore the whole Portion hath nor prearer proportion 
unto that which is aboye the Liquid, than the Square N O hath to 


the yquare M O. ] For in regard that the Magnitude of the Portion demerged 
wihin the Liquid bath not greater proportion unto the whole Portion than the Exceſſe by which 
the Square N'O 15 greater than the Square M O hathto the ſaid Square NO; Con verting of 
the Proportion, bythe 26. of the fifth of Euclid, of Campanus bis Tranſlation, the whole 
Portion ſhall nut have leſfer proportion unto the Magnitude ſubmerged, than the Square NO 
hath unto the Exceſſe by which N O ts greater than the Square MO, Let a Portionbe taken; 
and let thatpart of it which is above the Liquid be the firſt Magnituae , the part of it which 
7s ſubmerzedtheſecond : and let thethird Magnitude be the Square M1 0 ; and let the Exceſſh 
, by which the Square N Ou greater than the Square eM © bethe fourth, Now of theſe Mays 
nitudes, the proportion of the firſland ſecond, unto the ſecond,is not lefſe than that of the Hh, 
fourth unto the fourth * For the Square M4 Ologether with the Exceſſe by which the Square 
N 0 exceeleth rhe Spuare M O irequall unto the ſaid Square N O : Wherefore, by Converſe 
ou of Proportion, by 30 of the ſaid fifth Book, the proportion of the firſt and ſecond unto the 
firſt, [tall not be greater than that of the third and fourth untothe third ; And,” for the ſame 


cauſe, 
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the propertionof thewhols Portion untouhat part thereof which is ebevethe Liquid [bal not be 
greater than that of the Square N'O unto the Sguaxe M O': Which was to be demonſtrated, 

And hence it followeth that P F1snot lefle than OM, nor PB | 
than OH. |] Thi falloweth by the 10 and 14 of the fith, and by the 22 of theſixth of MW. 
Euclid, 45 hath been ſatd above. : | 3 

A Lioe, therefore, drawn from Hat Right Angles unto NO ſhall (7 
meet withP B betwixt PandB. ] Why this ſo falleth out, we will ſhewinthe - 


next. 


PROF Xb THEO VL 


T he Right Portion of a Rightansled Conoid lighter 
than the L 1quid, when it ſhall have its « Axa greater 
than jeſquialter of the Semi-parameter but leſſe than 
to be nntothe Semi-parameter in proportion as fifteen 
to fower, being, demitted into the Liquid ſo as that 
its Baſe dotouch the Liquid, it ſhall never and ſo 
enclined as that its Baſe toucheth the Liquid in one 

Point only. = 


Ec there be a Portion, as, was [aid 3 and demit it into the Li» 
quid in ſuch faſhion as that its Baſe do touch the Liquid in 
one only Point : Itis to be demonſirated that the ſaid Portion 
ſhall not continue ſo, but ſhall turn about in ſuch manner as char 
its Baſe do in no wiſe touch the Surface of the Liquid. For let it be 
cut thorow its Axis by a Plane erect | 
K uponthe Liquids Surface : and let 
_ the Section of the Superficies of the 
Portion be AP O L, the Section of A 
a Rightangled Cone ; and the SeQ- 
10n of the Surface of the Liquid be 
AS; and the Axis of the Portion 
and Diameter of the Section N O : 
and let tt be cut in F, fo asthat O 
F be double toFN; andinwfo, as that NO may be toFo inthe 
_ Tame proportion as fifteen to four; and at Right Angles toN O 
draw » K. Now becauſe N O hath greater proportion unto F «than _ 
unto the Semi- parameter, let the Semi-parameter be equall to FB: B 
and draw P C parailel unto A S, and touching the Setion A PO L 
1a P; andPIparalleluntoNO 3 and firſt letP I cut Ks in H. For- 
aſmuch, therefore, as in the Portion AP OL, contained betwixt 
the Right Line and the SeQion of the Rightangled Cone, K , is 
_ parallel ro AL, and PI parallel unto the Diameter, and cutby the 
AaaZz ftid 


A108 
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(aid KyinH, and AS is parallel unto the Line that toucheth in th 
P; Itis necefſary that P I hath unto P Heither the ſame proportion MW ;; 
that N»hath to « O , or greater ; for this hath already been de. Ne: 
monſtrated : But N ais ſeſquialter of * O; and PI, therefore, is Fh 
: D either Seſquialter of HP, or more than ſeſquialter : Wherefore WM a 


P H js to H I cither double, or lefle than double. LetP T be MW »: 
double to T 1 : the Centre of Gravity of the part which is within | 

the Liquid ſhall be the Point T. Therefore draw a Line from Þ / 

to F prolonging it; and let the Centre of 
Grav ity of the part which is above the Liquid 
be G: and from the Point Bat Right Angles 
unto NOdrawBR. And ſceing that P Is 
parallel unto the Diameter N 0, and BR 
perpendicular unto the {aid Diameter, -and F 
B equall to the Semi-parameter; It is mani- 
feſt that the Line drawn thorow the Points 
F and R being prolonged, maketh equall 
Angles with that which toucheth the SeQion | 
APO Lan the Point P : and therefore doth alſo make Right An« | 

gles with A S, and with the Surface of the Liquid : and the Lines | 

drawn thorow T and G parallel unto F R ſhall be alſo perpendicus 
lar to the Surface of the Liquid : and of the Solid Magnitude AP | | 


{ 


OL; the part which is within the Liquid moveth upwards according | oy 
to the Perpendicular drawn thorow T ; and the part which is above W #=£ 
che Liquid moveth downwards according to that drawn thorow G: W =: 
F, The Solid A P O L, therefore, ſhall turn about, and its Baſe ſhall w 
not in the leaſt touch the Surface of the Liquid, And if PI donat | Ny 
cut the LineK,,, as in the ſecond Figure, it is nianifeſt that the W # - 
Point T, which 1s the Centre of Gravity of the {ubmerged Portion, '* 
talleth betwixt P andI : And for the other particulars remaining, = 
they are demonſtrated like as before. like 
Fas 
COMMANDINE. 


A Itjsto be demonſtrated that the ſaid Portion hall not continue 
{o, but ſhall turn about in ſuch manner as thatits Baſe do in no wiſe 
touch the Surface of the Liquid. } Theſe words are added by us, as having bees 
omitted by Tartaglia, | 1 - 

N Now becauſe N O hath greater proportion to F « than unto 


the Semi-parameter. | For the Diameter of the Portlon N O hath unto F gihe 
' ſame prop ortion as fifteen to fower ; But ut was ſuppoſed to have leffe propor tion uniothe 
Semi-parameter than fifieen to fomer : Wherefore N O hath greater proportion ul F 


(a) By 16, of the than unto the Semi-parameter : And therefore (a) the Stmi-paramiter [ball be ot eater 
Sfth : / than the ſaid F ©. fl 45 — {6 97 eater 


C Foraſmuch, therefore, asin the Portion AP O L, contained, be- 
JL twixt the Right Line and the SeQion of the Rightangled Cone K 
« 1s parallel to AL, and PI parallel unto the Diameter, and cutby 

tho 


< ir 
es.” - 
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f Lib.t. Of Bovies:. 
the aid K in H, and A'S is parallel unto the Line that toucheth 
inP; It is neceſſary that P I hath unto M either the ſame propor- 
tion that N - hath to . O, orgreater ; for this hath already been 
demonſtrated. ] where this is demor ſtrated either by Archimedes himſelf, or by 


any other, doth not_appear ; touching which we will here inſert a Demonſtration, afier that 
wehave explained ſome things that pertaine thereto. 


LEMMA I. 


Let the Lines AB and A C contain the Angle B AC ; and from 

the point D, taken in the Line A C, draw DE andDFat 
pleaſureunto AB : andin the ſame Line any Points G and L 
being taken, draw GH & L MparalleltoD E,&G Kand 
L'N parallel unto F D : Then from the Points D &G asfarre 
as to the Line MLdrawD OP, cutting GHin Q, andGQ 
parallel unto B A.I ſay that the Lines that lye betwixt the Pa- 
rallels unto F D have unto thoſe that lye betwixt the Par- 
allelsunto D E (namely KN to GQorto OP;FKtoDO; 
and F N to DP )the ſame mutuall proportion : that is to ſay, 
the ſame that A F hathto AE. | 


LE 


For in regard that the Triangles AFD, AKG, and ANL 
gre alike, and EFD, HKG, and MN L are alſo alike : There- 
fort, (a) as A Fito F D,ſo ſhall AKbe t0 KG; and as F Disto 
F E, ſoſhall KGbeto K H : Wherefore, ex equali, as AF is to F 
E, ſo ſballcA KbetoKH*: And, by (| ey of proportion, as 
AF ito AE, ſo ſhall A Kbeto KH. It is mthe ſame manner 
proved that, ar AFisto AE, ſoſtall ANbe 0 AM, Now A 
N being to AM, as AKiszto AH, The (b) Remainder KN ſhall (b) By 5. of the 
be unto, the Remainder H M, that is uuto G ©, or untoO P, as ffth. 

ANit!is AM; that is, ar AFicto AE : Again, AK ls to | 
AMH,s AFisto AE; Therefore the Remainder F K ſhall be to 
the Rema inder E H,namelytoD O, as AFis 10 AE. We might in 
like manner demonrate that ſois F Nto DP : Which ts that that N 
nas required to bedemonitrated, | B 
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LEMMA IE. 


In the ſame Line A B let there be two Points R and S, ſo diſpo. 
ſed, that A'S may have the ſame Proportion to A R that 

_ AFhathto AE; and thorowR draw R T parallel toE D, 
and thorow $ draw $S T parallel to F D, ſo, as thatit may 
meet with R T inthe Point T. Ifay thatthe Point T fall- 
cth 1athe Line A C. 


Foy 


366 Of BoDit s. Lib.2, 
Forif it be poſſible, let it fall ſhort of it * and let RT be pro- 
longed as Ag as toeACinV; and then thorow V draw V X pa- 
ralleltoF D. Now by the thing 8 wehave laft demonfirated, AX 
ſhall have the ſame proportion unto AR, at A F hathto AF, 
But A S hath alſo the ſame proportion to A Rt: Wherefore (a) 
AS is equall to A X, the part to the nhole, which is umpoſſi- 
ble. The ſame abſurdity will follow if we ſuppoſe the Foins 
T to fall beyond the Line A C: It is therefore neceſſary that 
it do fallin theſaid AC. Which we propounded to be demonitrated, 


(a) By g. of the 
fifth. 


th 

LEMMA LII. : 

C | wo J 

Let there be a Parabola, whoſe Diameter is 
* Or touch it + letbeAB3 and let the Right Lines ACand B D be *con- > 
tingent toit, ACin the Point C, and BD in B : And two | 

Lines being drawn thorow C, the one C E, parallel unco WW = 

the Diameter; the other C F, parallel to B D; take any bo 


Point in the Diameter, as G; andas FBisto BG, ſo letB 
G be toBH : and thorow GandH drawGKL, andHE Au 
_ M, parallel untoBD 3 and thorow M draw MN O parallel of 
to AC, and cutting the Diameterin O : and the LineNP 
being drawn thorow N unto the Diameter let it be parallel 


to B D. Iſay that HO is double toGB. H 

| tar 

For the Line MN O cutteth the Diameter either ;1 G, or in other Points : and if it db O, 

eutit inG, one andthe ſame Point [hall be noted by the twolttters GandO. TherforeF C, mo, 
PN,andHE Mbting Parallels, and A C being Parallels to M NO, they ſhall make the 
Triangles AFC, OPN and OH Milike ts 
(a) By 4. of the Q each other - Wherefore (a) OHA (ball be to 
xth, H XMzas AF to FC : and *® Permutando, 
* Or permitting. OH ſtall be to AF,a& HM toFC: Bt 
the Square H Mis totheSquareG Las the Line 

A H Bs tothe Line BG, by 20. of our firſt Book. | 

” of” Conicks; and the Square G L is nntothe WM tha 

Square F C, as the LiieGBis to the LineBF: ma 

GO and the Lines H B, BG and B F are thereupo® H. 

(+) By 22. of the Pp! Proportionals : Therefore the (b) $ quarts WM Ad 

fixth. R HM,GLaudF C aid there $2des, ſhall alſo bt bat 

Ss Proportienals : And, therefore, as the (c) in 1 

(c) By Cor, of 20, H Square H M is 80 the Square GL, ſo ti the Line | as. 

of the ſixth. H MrotheLineFC : Batas HM is to PC0 | (a) 

#5 OHto AF; and as the Square HMis'0 - 9. 

mT. £N\_, the Square G L, ſoirthe Line HBtoBG; thi: | BG 

VT #,BGto BF : From whe it followeth that iff 

| OCH itoAF, as BG to BF : And Permv- | bet, 

' tando, O HitoBG, as A FtoFB; But AF is double to FB : Therefore ABandBF Y te; 

are equalh, by 35. of our firſt Book of GConicks : And ther:fore NO is double to GE Y Gy 

Which was to 6e demor;firated, Wa; 

and 

Wh 


LEMMA 
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LEMMAIV. 


The ſame things aſſumed again, and M Q being drawn from the 


Point M unto the Diameter, let it touch the Se&ion in the 


Point M. I fay that HQ hath toQO, the ſame pr 


that G H hath to CN. 


For make H R equall t0GF, and ſeeing that 
the Triangles AF Cand OPN axe alike, and 


PN equall to FC, we might in like manner de- 
mon/trate Þ O and F A tobe equall toeach other : 


Wherefore P O ſhall be double toFB : But HO 

is double t0 GB : Therefore the Remainder P H 

is alſo double to the Remainder FG, that is, to 

KR H : And therefore is follaweth that PR, R H 

and F G are equall. to one another; as alſo that 

RGand PF are I ; For PG & common to 

both R Þ andG F, Since therefore, that HB is 

toBG, GB isto BF, by Converſion of Pro- 

portion, B H ſtall beto H G, as BGt+t0GF : 
But © Hicto HB, HOt BG. For by 35 

of our firſt Book of Conicks, in regard that & 

Fa M toucheth the Sefronin the Point M,HB and 
| BQ ſhall be equall, audQ.H double to HB +; 
| Therefore, ex zquali, 2 H ſtallbeto H G,as 
HOt GF; that w,ito HR: and, Permy- 


tando, & H ſhall beto HO, as HGtoH & : again, by Converſion, H 


Q 
E4 
LH. 
BR \ 
2M 
Lf _ 
'n 
= 
*T? 
| ; 


oportion 


ſtall eto gp 


BU 0,aHGw6R; tatirgoPF ; and,by the ſame reaſon, to CN : Whichwas to be de- 
: monſirated. 

[2 Gi 

' i Theſe things therefore being explained, we come now to that 
. which was propounded. I ſay, there fore, firſt that NC hath 
, to C K the lame proportion that H G hath to GB. 

e | | 

11 For fince that H $is 10,9 0,\HGweN, Q 

* WM thatis,o A O,equall tos the ſaidC N ; The Re 


2 mainger G 9 ſhall be ts the Remaindgr A, 4s 
8 H Pt DO : and, for theſame cauſe, tbe Lines 


es AC and GL prolanged, by the things that wee 
be have above demonſtrated, ſhall iutexſe# or meet 
) in the Line & M. \ Again, GD ta & A, 
ne a: H 9 to $0; that #1, a HG taFP, as 
ſo (a) was but now demonitrated , But nuia.(b) G 
to - 9 two Lines taken together, © B-thatis HB, and 
at BG areequall : andto 9 AHF is equall ; for 
1a if fromthe equal) Magnitudes H B and B © there 
u- | be taken the equall Magnitudes F Band B A, the 
3 F | Remainder ſhall be equall; Therefore taking H 
B: Bl G from theawo Lines H B and BG, there ſhall 7 


Wain a Magnitude doubleto B G; that is,O0 H: 
«dP F takewfrom F H, the Remainder + HP : 
Wherefore(c) ON ##to HP, as GQ to 4: 


as GQ is to 9 4, oi HQ toQ O; 


(a) By 2. Lemmag 
(d) By 4 Lemme - 


(b) By 19, of the 
fifth. 
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(*) By15. of tht j,2is, HG to NC: and ar (4) O Hiro HP, SH GBHCK; For OHÞ dentlt | 

_ #fth. to GB,ara HPalſodoubleto GF, that is, toC K ; Therefore HG haththe '(ame progoy.. 
tion to NC,that GB hathtoC K : And Permutando, N C hath to C K the Jame proporiien 

that H Ghathts GB. HY 


Then take ſome other Point at pleaſure in the SeQtion, which 
letbe S : ard thorow Sdraw two Lines, the one S T paral- 
lel to DP B, and cutting the Diameter in the Point T; the 
other S V parallel to A C, and cutting C E in V. I fay 
that V C hath greater proportion to CK, than T G hath 


to QB. 


For prolong V $ wnto the Line Q MinX; and from the Toint X draw X IT unto th | 
Diameter parallelto BD : GT ſhall be lefſe than GY, in regard that V Sis leflethanV X : | 
And, bythe firft Lemma, Y G ſhall betoy C,u HGtoNC; that is, a1G BroCK, which 
was demonſtrated but now + And, Permurando, Y G fall be to G B, as CroC Kt But © 
T G, for that itis lejſe than X G, hath lefſe proportion t0G B, than Y G hath to the ſam, | 
Therefore V C bath greater proportion to C K. than T Gbath to G B © Which warto bee. - 
monſirated. Therefore a Poſition given G K, there ſhall be in the SeH#jon one only Point, ty © 
wit M, fromwhich two Lines ME H and MN O being drawn, N C ſhall have the ſame pre. © 
portion toC K,thit HG hathto G B; For if they be drawn from any other, that which fall. | 
eth betwixt A (,\, and the Line parallel unto it awayes have greater proportion to (" K, 


than that which falleth betwixt G K ayd the Lineparallel unto it hath to G B, That, there. , 
fore, 11 manifeſt which was affirmed by Archimedes, to wit, that the Line P.1hath unto PH, | - 
either the ſame proportion that N » bath to g 0,or greater. : ns 1 fi 
| Wherefore P His to HI either double, or lefſe than double.} W » 
IF lee than double, let PT be double to T I : The Centre of Gravity of that part of tht * F 
Portion that is within the Liquid ſhall be tht © a 

Point T : But if Þ H be double to HL, H od Mi c. 

be the Centre of Gravity, And drawH EF, al s 

prolong it unto the Centre of that part of che Par. | tl 

tion which ts above the Liquid, nameh, unto G, C 

_ andthe reſt is demonſtrated as before. And th | G 

| Same is to be underſtood in the Propoſfitionths Pp, 


followeth. | | 
The Solid APOL, therefore, MW i 


ſhall turn about, and its Baſeſhal  ® 

not in the leaſt rouch the Surface © *©< 

of the Liquid. ] In Tartaglia's Tranſlation it is rendered ut Baſis ipfius non ic 

ſuperficiem humidi ſecundum unum fignum ; but we have choſen to read ut Baſis ipfius | d 

'nullo modo humic: ſuperficiem contingent, both here, and in the following Propoſitions, le 
becauſt the Greekes frequently uſe <;,3:, enico» pro ann &uwtn 10 that tin with , mulls I, 
c(t 3 %V} op int 2 nullo [) and ſe & of others of the ltke nature, * | tc 
| | Ic 
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The Rinhi Portion of a Rightangled - Conoid lighter 


than the Liquid, when it ſhall have its Axis greater 
than Seſquialter of the Semi-parameter, but leſſe 
than tobe unto the ſaid Semi-parameter in proportion 
as fifteen to fower, being, demitted into the Liquid ſo 
as that its Baſe be wholly within the Liquid, at ſhall 
never ſtand ſo as that its Baſe dotonch the Surface 


of the Liquid, but ſo, that it be wholly within the 


Liquid, and ſhall not an the leaſt touch its Surface, 


Et there be a Portion as hath been ſaid; and let it be de- 
| rar into the Liquid, as we have ſuppoſed, ſo as that its 
Baſe do touch the Surface in one Point only : It is to be de» 
monſtrated that the {ame ſhall not io | 
continue , but ſhall turn abour in _©___P© 
ſuch manner as that its Baſe do in no 
wiſe touch the Surtace of theLiquid. 
For let jt be cut thorow its Axis by 


face : and let the SeRion beA P O L, 
the Scation of a Rightangled 
Cone ; the Section of the Liquids 
Surface SL ; and the Axis of the 
Portion and Diameter of the Section PF :and- tet P F be cut in 
R, 1o, as that R P may be doubleto RF, andin*ſoas thatP F 


may be toR -as fifteen to fower : and draw »K at Righe Angles 
toPF : (2)R «hall be lefle than the Semi-parameter. There- (: 


fore let R H be ſuppoſed cquall ro the Semi-parameter : and 
draw CO touching the Section 1n O and parallel untoSL; and 
ler N O be parallel untoPF; andfarſtlet N O cut K* in the Poinr 
I, as 1a the former Schemes : It ſhall be demonſtrated that N O is 
to O I either {elquialter, or greater than ſeſquialter. LetO I be 
lefſe than double toI N3; and let O B be double to BN : and let 
them be dilpoſed like as before. We mighe likewiſe demonſtrate 
that if a Line be drawn thorow R and T it will make Right Angles 
wich the Line C O, and with the Surface of the Liquid : Where- 
tore Lines being drawn from the Points B and G parallels unto 
R T, they allo ſhall be Perpendicu)ars to the Surface of the Liquid : 
The Portion theretore which is above the Liquid ſhall move down- 
Bb b wards 


) By 10 of tha __ - 


þfih. 


Of theNATATioN 6 
wards according to that ſame Perpendicular 
Which paſſeth thorow B 3 and the Portion 
which is within the Liquid ſhall moye up. 
wards acording to that paſling thorow G : 
From whence it 1s manifeſt that the Soliq 
ſhall curn about in ſuch manner, as that 
its Bale ſhall in no wiſe touch the Surface 

of the Liquid ; for that now when it touch. | 

eth but in one Point only, it moverh down. | 


A wards on the part towards L. And though 


N O ſhould not cut * K, yet ſhall the {ame hold true. 


PROP. VII, THEOR. VII. 


The Right Portion of a Rightangled Conoid, When it 

ſhall haveits Axtz greater than ſeſquialter of the Se- 

mi-parameter,but leſſe than to be unto the ſaid Semi- 
parameter , in proportion as fifteen to fower , if it 

have aleſſer proportion in Gravity to the Liquid.than 

the Square made of the Exceſſe by which ihe Ax 1 

oreater than Seſqmialier of the Semi-parameter hath 

_ to the Square made of the Axis, being demiticd into 

the Liquid, ſo as that its Baſe touch not the T.iquid, 

tt ſhall neither return toPerpendicularity, nor conti- 

| ane inclined, ſave only when the Axis makes an 

' @ Anslewiththe Snriaceof the L1quid,equall to that 

Which we ſhall preſently ſpeak of. 

Et there bea Portion as hath been ſaid z and let B D be equall 

to the Axis : andler BK be double toKD; andR K equall 

A to the Semi-parameter : and letCB be Seſquialter of BR : 
C D ſhall be allo Seſquialter of KR. Andas the Portion is to the - 

Liquid in Gravity, '{o let the Square F Q be to the Square D Bz 

and let F be double to Q : It is manifeft, therefore, that F Q hath 

'to D B, lets proportioa than C-B hach to BD; For C B isthe 
Exc:ſ3 by which the Axis 1s greater than Selquialter of the Semi- | 

B parameter : And, therefore, F Q is leſs than B C ; and, for the 

"(CC lamerealon, FisleſsthanBR LetR +4 beequalltoF; and draw 

+ FE perpendicular to B D 3 which let be in power or contence the 

half of that which the Lines K R and ; B containeth 3 and 


draw a Line from BtoE : It is to be demonſtcated , that the 
| Portion 
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ret unto | or #poz] the Surface of 


 fince that as the Portion is to the Liquidin Gravity, fo is the part 


EibL . Ort WeNATATION EY 
Portion demitted into the Liquid, like as hath been aid, ſhall ſtand 

enclined ſo as that its Axis do make an Angle with the Surface of 

the Liquid equall unto the Angle E B »: Fordemit any Portion 

into the Liquid fo as that its Baſe 
couch not the Liquids Surface ; 
and, if it can be done; let the 
Axis not make an Angle with the 
Liquids Surface equall ro the 
Angle EB + ; but firſt, let it be 
greater : and the Portion being 
cut thorow the Axis by a Plane e- 


the Liquid, let the Seftion be A P 
O L the Secionof a Rightangled has 
Cone; the Section of the Surface of the Liquid X $3 and let the 
Axis of the Portion and Diameter of the Section be NO : and 
draw PY parallel toX S, and touching the Section APOL inP, 
and P M parallel toNO; and PI perpendicular to NO : and 
moreover, let BR be equall toO@u, andR K to To; and let »H 

be perpendicular to the Axis. Now becauſe it hath been ſuppoſed JT) 
that the Axis of the Portion doth make an Angle with the Surface 

of .the Liquid greater than the Angle B, the Angle Þ/Y I ſhall be 
oreater than the AngleB : Therefore the Square P I hath greater 
proportion to the Square Y I, than the Square E + hath to the 
Square + B : But as the Square PIs to the Square YI, ſoisthe Þ 
Line KRuntotheLineIY; and as the Square E * is to the Square 

+ B,ſois half of the LineKR unto the Line * B : Wherefore 
(a) KR hath greater proportion tol Y, thanthe half of K R hath {,) By 13, of thi 
to + B : And, conſequently, 1 Y islefſe than the double of + B, $f. 

and is the double of O I : Therefore O I is lefſe than + B; and I » H 

greater than * R : but + R is equall to F : Therefore I* is greater 

than F. And becauſe that the Portion is ſuppoſed to be inGra- 

vity unto the Liquid, as the Square F Q is to the SquareBD); and 


thereof tubmerged unto the whole Portion; andin regard that as 

the part thereot ſubmerged is to the whole, ſo is the SquareP M to 

the Square O N ; Ir tolloweth, that the SquareP Mis to the Square 

N O, as the Square F Q. is to the Square B D : And thereforeF |_ 
Q is equall coP M : but it hath been demonſtrated that PH 18 
greater than F : Itis manifeſt, therefore, that P M is lefſe than 
leſquialter of PH : And conſequently that P H is gteater -than 

the double of HM.LetP Z be double'to Z M : Tſhall be the Cen- 

tre of Gravity of the whole Solid ;- the Centte of that part of it 
which is within the Liquid, the Point Z3 and'of the remaining N : 
part the Centre ſhall be 1n the Line ZT prolonged unto G. 4n 
Bbb 2 © --- 006 


Of Bovitrs. Lib. 2; 

E the ſame manner we might demon 
Dd wEWK x, ſtrate the Line TH to be perpendi. 
Fi 


OP 


B 


- and that chePorcion demerged with. 
in the Liquid moveth or aſcend. 
eth out of the Liquid according to 
the Perpendicular that ſhall be 
drawn thorow Z unto the Surface 
of the Liquid 3 and that the part 

— that is aboye the Liquid deſcendeth 

into the Liquid according to that 


drawn thorow G : therefore the Portion will not continue lo inclined 
as was ſuppoſed : But neither (hall it return to Rectitude or Per- 
pendicularity ; For that of the Perpendiculars drawn thorow Z and 
'G, that paſſing thorow Z doth fall on thoſe parts which are to- 
wards L ; and that. that paſſeththorow G on thole towardsA : 


and Gdownwards : Therefore the parts of the whole Solid which 
are towards A ſhall move downwards, and thoſe towards L ups« 
wards. Again let the Propoſition run in other termes 3 and let 
the Axis of tne Portion make an-Angle with the Surface of the 
O Liquid leſſe than that which is at B. Therefore the Square P I 


cular unto theSurface of theLiquid: 


Wherefore it followeth that the Centre Z do move upwards, 


hath l-fſer Proportion unto the Square 


* belefſe than F. And, 1n regard that 
M Pis equall co FQ., it is manifeſt that P.M is greater than le{qui- 
alterof PH; and that PH is leffe than double of H M. LetPZ 
be double to Z M. The Centre of Gravity of the whole Solid ſhall 
againbe T ; that of the part which is within the Liquid Z; and 
drawing a Line from Z to T, the Centre of Gravity of that which 


IÞ in G : Therefore, Perpendiculars being drawn thorow Z and G 


that the ſaid Portion ſhall not ſtay , but ſhall turn about ill 
that its Axis do makean Angle with the Waters Surface greater than 


did 


D F I Y, than the Square E * hath to the 

wn $C Ma B T Square + B : Wherefore K R hath 

leiſer proportion to I Y, than the half 
F& wr of KR hath to* B : And, for the | 

G ſame reaſon, I Y is greater than dou« 

T | bleof+B : but it is double of OI : 

A Therefore O I ſhall be greater than 

ES 00. /s * B : But the Torall O « is equall 

> < - toR B, and the Remainder © I lefle 

PTY chanyR : WhereforeP H ſhall alſo 


1s above the Liquid ſhall be found in that Line portraced, that is _ 


unto the Surface of the Liquid that are parallel to TH, it followeth 


_ that which it now maketh. And becauſe that when before we 
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did ſuppoſe that it made an Angle greaterthan the Angle, the 

Poriton did not reſt then neither 3 It is manifeſt that it ſhall ſtay 

or reſt when it ſhall make an Angle equnall to B. For fo ſhall 1 Q 

be equall to + B; and « I <quall to 7 
+R; and P H equall toF : Ther. yy + Et L, 


fore MP ſhall be ſeſquialter of PH, ——FNB 
and P Hdouble of HM : And there- 
fore ſince H 1s the Centre of Gravity "DN G 


of that part of it which is within the 


Liquid, it ſhall moye upwards along 'D\ 

the ſame Perpendicular according to 4+ = PF 
which the whole Portion moveth ; Q —/S 
andalong the ſame alſo ſhall the part | A a 
which is above move downwards : ES 4 


The Portion therefore ſhall reſt ; for- 
almuch as the parts are not repulſed by each other: 


COMMANDINE. 


Andlet C Bbe ſeſquialterof BR. : C D hall alſobe ſeſquialter A 


of KR. ] t th- Tranſlation it is read thus : Sit aurem 8& CB quidem hemeolia 
ipfius BR : C Dautem ipſtus KR, But neat the reading of this paſſage have thought 
fit thus to correFit z foritls not Suppoſed ſo tobe, but from the things ſuppoſed is proved to 
be ſo. Forif By be double of 4D, D B ſhall be ſeſquialter of By, And becauſe EBis 
ſeſquialter of BR, it followeth thatthe (a) Remainder CD is ſeſquialter of 4 R; that is, of (a) BY 19, of thy 
the Semi-parameter : Wherefore B C [hall be the Exceſſe by which the Avis is greater than ffth. 
ſe/qnialter of the Semi-parameter. | | 
And therefore F Q is leffe than BC. | For is regard that the Portion hath B 
the ſame proportion in Gravity unto the Liquid, as the Square F © bath tothe SquareDB ; 
and hath lefſir proportion than the Square made of the Exceſſe by which the Axis 
1s greater than Seſquialter of the Semi- parameter, hath to the $ quare made of the Axis ; that 
is, leffer than the: Square CB bath to the Square BD ,, for the Line B D was ſappoſed tobe 
equall unto the Axis : Therefore the SquareF © ſhall haveto the Square D Bleffer proporti- 
on than the Square C B to the ſame Spuare BD : And therefore the Square (b) F © ſball be (1) By 8 of the 
leſſe than the Square CB « And, for that reaſon, the Line F © [ballbeleſſe than B E. ffth. 
And, for the {ame reaſon, F is lefſe than B R.J ForC B being /e/qui- () | 
ater of BR, and F 2 ſe/qwialter of F : (c)F & ſhall be likewiſe loſe than BC; and F (c) p, 1, hy 
leffe than B R, fofth, 
Now becauſe it hath been ſuppoſed that the Axis of the Portion Ty 
doth make an Angle with the Surface of the Liquid greater than 


the Angle B, the Angle P T I ſhall be greater than the Angle B.] 
Fur the Line PT being parallel to the Surface of the Liquid, thatis, wXS; (d) the Anyle (d) By 29 of bj 
P Y Tſhallbe equall tothe Angle contained betwixt the Diameter of the Portton NO, and the j;r ft, mM 
LizeXS : Andtherifore ſhall be greater than the Angle B. 

Thereforc the Square Þ I hath greater proportion to the Square 


Y 1,than the Square E * hath to the Square » B. | re the Triangles PIT 

ard E + Bye deſcribed apart : And ſeeins that the Angle Þ T1Tis greater 

than the Angle E By , untothe LinelI T, and at the Point T aſſigned in vm EW 

the ſame,"make the Angle V T I eruall to the Angle E By ; But "A JV 

the Right Angle at I,is equall uniocbe Right Angle as + ; therefore the B 
Remain n2 | 


68 
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Remaining Angle YV 1 is equail to the Remainin? Argie B E v. And therefore the 
(e) By 4. of the (c) Lime V Ihath to the Line 1T the ſame proportion that the Lint E + bath 0 4B: But 
fxth. ' the (ft) LineP1, which is ereater than V 1, hath urto IT greater proportion thanV I hath ugn- 7 
(t) By 8. of the |, the ſame : Therefore (g) TI ſhall have greater proportion unto 1T,than& , Hath to 4 B: F 
nfch. \ Ana, by the ſame reaſon, the Square T'1 ſhall have greater proportion to the Square 1 T, than 
fifth. ' the Square E & bath to the Square + B, 


7 ButastheSquarePI isto the Square Y I, (015 the Line KR unto 


the Line I T4 For by 11. of the firfl of our Conicks , the Square Þ ] is equali 
tothe ReFangle contained under the Line I O , and under the Parameter ; which 
we ſuppoſed to be 4znall to the Semi-parameter ; that is , the Jouble of K R 
(h) By 26. of the But 1 T 6 double of 1 O,by 33 of the ſame : An1, therefore, the (1) Reargle made of K R 
ſixth. and 1T, js equall tothe Refangie contataed under the Line 19 , and under the Parameter; 
(i) By L:m, 22 of that is, to the Square PI : But as the (1) Reftangle compounded of 'K R and IT is to the 
the tenth, Sq ware I T, ſo is the Line K Run the Line IT : Therefore the Line K R (hall have unto 1 
Y, the ſame proporiton that the Reftangle compounded of KRand1T; that is, the Square PI 
hath to the Square IT. | 

(3 And as the Square E + is to the Square + B, ſo is half of the 
Line KR untothe Line + B. | For the Square E y having bren ſuppoſed equall 
to half the Retar.gle contained under the Line KRand + B ; that is, to that contained unde# 
(k) By Lem. 220f the half of K R and the Line 4 B ; and ſeeing that as the (k) Redfargle made of haif KR 
the tenth, and of 'B + 14 to the Square 4 Byſois half KR unto the Line + B, thehalf of KR ſtall bave 

the ſame proportionto + B, as the Square E + hathto the Square + B. 

And, conſequently, I Y is lefſe than the double of + B.] 
For, as half KRuto+ B, ſos KR to another Line : itſhall be (1) greater than IT; that. 
ts, than that to which K R hath leſſer proportions and it [hall be dontle of '4 B : Therefore 
1 T 6 lefſe than the double of + B, 


IK Andl- greater than + R.] Fw 0 hatiag been epp/ed equal to BR, 


Fl 


if from BR, 4 B be taken, and from O«,01, which i lefjer than B, be taken, the 
Remainder I » ſtall be greater than the Remainaer * R: 


And, therefore, F Q is equall ro P M. | # the fourteenth of the fifth of ? 
Euclids Elements : For the Line ON is equallto B D. 4 
MI But it hath been demonſtrated that P H is greater than F.] WW ©” 


For it was demonſtrated that I 75 greater than F : AndP H is equallto I «. = MN 
N In the fame manner we might demonſtrate the Line T H 
to be Perpendicular unto the Surface of the Liquid.) ror 7 « is equall 


toKR; that is, totheSemi-parameter : And," therefore, bythe things aboUe demonitrattd, 
the Line T IT ſhallbe drawn Perpendicular unto the Liquids Surface. 


(> Therctore, the Square P I hath lefſer proportion unto the 
Square I Y, than the Square E + hath to the Square + B-.} 


Theſe, and other particulars of the like nature, that follow buh in this and the following 
Props{itions, ſhall be demonſtrated by us no otherwiſe than we have done above. 


Therctore Perpendiculars being drawn thorow Z and G, unto 
the Surface of the Liquid, that are parallel to T H, it followeth 
| | # * o . bd 

ciat the ſaid Portion ſhall not ſtay, but ſhall turn about nill that its 

Axis do make an Angle with the Waters Surface greater than that 

which IC NOW maketh. ] For inthat the Linedrawn thorowG, doth fall perpendicu- 

' Ly U towars thoſe parts which are nextto L; but that thorow Z towards thoſe nextts A ; 
tt is wect/ſary that the Centre G do mote downwards, and Z upwards : and, therefore, the 


parts of the Selid next to L ſhall move downwards, and thoſe towards A upwards, that the 
Axis may ma kea greater Anzlemith the Surface of the Liquid. 


()  Forlo ſhall I O be equal] tro + B; andulI equalltoIR ; and 
P Hequall to F. | This Þlainly appeareth mn the third Figure, which is added by us. 


PRoP 


(1) By 10 of the 
ſ[ifth, 
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PROP; 1X; TRESR, 1. 

The Right Portion of a Rizhtangled Conoid, when i 

ſhall have its « Atz greater than Seſquialter of the 

Semi-parameter, but leſſer than to be unto the ſaid 

Semi-parameter in proportion as fifteen to four, and 

hath greater proportion in Gravity tothe Liquid than 

the exceſs by which the Square made of the Avis is 

greater thanthe Square made of the Exceſs,by which 

the Ax 1 greater than Seſquialter of the Semi- 

parameter , hath to the Square made of the Ax , 

being, demitted into the Liquid, ſo as that its Baſy 

be wholly within the Liquid, and being, ſet inclinings 

z ſhall neither turn abont , ſo as that its Ax ſtand 

according to the Perpendicular, nor remam inclined, 

: ſave only when the «Axis makes-an « Angle with 

the Surface of the Liquid, equall tothat afsigned 
- as before, 


f 7% Etthere be a Portion as was ſaid; and ſuppoſe D B equall to 

: 8 the Axis of the Portion : and ler BK be double to KD; and 
] K R equall ro the Semi-parameter : and C B Seſquialter, of 
F BR. And as the Portion 15 to the Liquid in Gravity,fſo let the Ex- 
| ceſſe by which the Square B D exceeds the Square F Q be tothe 
8 Square B D : andlet F be double to Q:: It is manifeſt, therefore, 


that the Exceſſe by which the 


6 Square B D 1s greater than the P 
4] Square B C hath leſsec propottion 5 "EY 
Y to the Square B D, than the Exceſs C ET 


BF by which the Square BD is greater "5 
0 than the Square F Q hath to the | A. 
h F SquareBD; for BCis the Exceſs | & 


ts by which the Axis of the Portion 1s N -F G” 
1 lo than Seſquialter of the L | 

$4: Semi-paramerer : And, therefore, gymomgmeapny = A 
fs the Square B D doth more exceed 1 RY 
” the Square F Q,, than doth the 


Square B C : And, conſequently, the Line F Q 1s leſs than B C; 
| and 


rÞ $; ge © 
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and F leſs than B R. Let R + be equall to F; and draws E 
perpendicular ro B Dz which let be in power the half of that 
which the Lines K R and * B containeth; and draw a Line from 
BtoE : I fay that the Portion demitted into the Liquid, fo as that 
its Baſe be wholly within the Liquid, ſhall ſo ſtand, as that its Axis 
do make an Angle with the Liquids Surface, equall tothe Angle B, 
For let the Portion be demitted into the Liquid, as hath been faid 


and ]ct the Axis not make an Angle with the Liquids Surface,equall 


co B, but firſt a greater : and the ſame being cut thorow the Axis 
by a Plane ere& unto the Surface of the Liquid, let the Seftion of 
the Portion be A P OL, the Section of a Rightangled Cone; the 
SeQion of the Surface of the Liquid = I; and the Axis of the 


' Portion and Diameter of the Seion N O ;: which let be cur in 


the Points « and T, as before : and draw Y P, parallelto * I, and 
touching the Sefton in P, and MP parallel to N O, andP Sperpen- 
dicular to the Axis. And becauſe now that the Axis of the Portion 


maketh an Angle with the Liquids Surface greater than the Angle 


B, the AngleS Y Pſhall allo be greater than the Angle B: And, 
therefore, the Square P $ hath greater proportion to the Square 


BS Y, than the Square » E hath to the Square + B : And, for that 


cauſe, K R hath greater proportion toS Y, than the halt of KR 


hath to + B : Therefore, SY is leſs than the double of + B; and 


S O leis than + B : And, theretore , S 1s greater thanR 4 3 and 
P H greater than F. And, becauſe that the Portion hath the 
ſame proportion in Cravity unto the Liquid, that the Exceſs by 


which the Square B D, is greater than the Square F Q,, hath unto | 


the Square B D; and that as the Portion 1s 1n proportion to the 
Liquid in Gravity, fo 1s the part thereof ſubmerged unto the whole 
Portion 3 It followeth that the part ſubmerged, hath the ſame 
proportion to the whole Portion , that the Excels by which the 
Square BD is greater than the Square F Q hath unto the Square 


EF BD : And, thercfore,the whole Fortion ſhall have the ſame propor- | 
tiou ro that part which is above the 


—— :  Þ Liquid, that the Square B D hathto 
the Square FQ : But as the whole 


A. the Liquid, ſois the Square N O unto 
the Square, P M : Therefore, Þ M 

ſhall be equall to F Q : Bur it 
F.C hath been demonſtrated, that PH 
rel greater than F. And, therefore, 
[ii TY RB MH ſhall be leſs thanQ; and PH 
KCRY greater than doubleof H M. Let 
E thercfore, P Z be double to ZM : 


and 


Of the NaranoN Liba; 


MY T Portion 1s to that part which is above 


Pmry © = ©, Q, 


BS, & 


wm 3 fu hap 
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Lib. Of Bodit s; 
amd drawing a Line from Zto T pro» 
long it unto CG. The _Ceatre of : Y= 
Gravity of the whole Portion ſhall _ 

be T'; of that part which1s above C 
the Liquid Z5 and of 'the,Remain- 
der which is within the Liquid, the 
Centre ſhall be in the Line Z T pro- 
longed ; letitbe in G : It ſhall be 
demonſtrated, as before, that T H | 
is perpendicular to the Surface of x. - 7 
the Liquid, and that-. the Lines | _- bo 
drawn thorow Z and G parallel toche.faid TH, arc alſo perpen- 
diculars unto the fame +, Therefore, che Part which is above the 
Liquid ſhall move downwards, along that which paſseth thorow Z; 

ard that which 1s within it, ſhall move upwards, along that which 
paſseth thorow G : And, therefore, the Portion ſhall not remain 

ſo inclined, nor ſhall ſo turn about, as that its Axis be perpendicular | 
unto the Surface of the Liquid ; for the parts towards L ſhall move F 
downwards, and thoſe towards A upwards 3 as may appear by | 
the things already demonſtrated. And, if the Axis ſhould make 

an Angle with the Surface of the Liquid, leſs than the Angle B 

it ſhall in like manner be demonſtrated, that the Portion will not (5 
reſt, but 1achae untill that its Axis do make an Angle with the | 
Surface of the Liquid, equall ro the Angle B. 


COMMANDINE. 


And, therefore, the Square B D doth more exceed the Square A 


FQ, than doth the Square BC : And, conſequently, the Line 
F Q, 1s leſs thanBC; and F lefs than B R.] Zecanſe. the Exceſs by 
which the Square BD exceedeth the Square BC; having leſs proportion unto the Square B D, 
than the Exceſs by which the Square B D exteedeth the Square F © , bath tothe ſaid Squares 
(a) the Exceſs by a hich the Square B D exceedeth the Square BC ſhall be leſs thas the Exceſs (a) 
by which it exceedeth the Square F © : Therefore, the Square B © is leſs than the Square BC* jg 
an4, conſ- quently, the LineF @ leſs than the Line BC :; But F © hath the (imeproportion 
toF, that BChath wBR; for the Antectde ts are each Seſquialter of thetr conſequents : 
And (b)F & beirgleſsthan BC, F ſhall alſs be leſsthanB R. . (b) 3 14. of the 
And, for that cauſe, K R hath greater proportion toSY, thay fp . 
the half of K R. hath to'+ B.] For K Rzs to $T,05 the Square PS i5to the Square 
ST: and the ha'f” of the Line K Ristg tbe Line 4 B,us the Square E 4 is tothe Square + B, 
AndS O leſsthan + B.] #7 S Tisdouble of $0. | 


AndP H greater than F.]. For P Hizequallio $ » and R 4 equalltoF, 


And, therefore, the whole Portion ſhall have the ſame propor: 7 
tion to that part which is above the Liquid, that the Square B D 
hath to the Square F Q. } Becauſe that the part ſubmerged being tothe whole Portion 
ai the Exceſs by which the Square B Dis greater than the Square F ©, is tothe Square BD 


the whole Portion, Converti:g, ball be to the part thereof ſubmerged, at the Square B Þ t1to 
Cece the 


,S L; of the 
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G falleth perpendicular 7 
arts which are toward. 
which are towards A upward. 


(5 It ſhall inlike manner be demonſtrated that the Portion ſhall not 
reſt, but incline untill that its Axis do make an Angle with the 
Surface of the Liquid; equalltothe Angle B. | 7h” muy be” eaſily deon- 
fratred, as neil from what hath been ſaid iu the precedent Propoſition; as alſo from theine 
latter Figures, by us inſerted. T | nn 


PR&SD..-£, - THEOR@ 


F 
0. * 
j > 


T be Right Portion of a Rightangled Condid, liehte, 


than the Liquid, whenit ſhall have its Axi ereater 


than to be unto the Semiparameter, in proportion as 
fifteen to four, being, demitted into the Liquid, ſo as 


that its Baſe touch not the ſame, it ſhall ſometimes 
ſtand perpendicular ; ſometimes inclined ; and ſome- 
times ſo inclined, as that its Baſe touch the Surface 
of the Liquid in one Point only, and that in two Po- 
fitions ; ſomeiimes ſa that its Baſe be more ſubmer - 
od inthe Liquid; and ſometimes ſo as that it doth 
not m the ru touch the Surface of the Liquid: 
according to the proportion that it hath to the Liquid 
in Gravity. Every one of which Caſes ſhall be anon 
demonſlrated. 


Ec there be a Portion, as hath been ſaid; and it being cut 
thorow its Axis, by a Plane ere& unto the Superficies of the 
Liquid, let the SeQion be AP OL, the Sefton of a Right: 

angled Cone; and the Axis of the Portion and Diameter of the 
Section BD : and ler B D be cut inthe Point K, fo as that B K 

F be double of K D; andinC, ſo as that B D may have the ſame 
proportion to K C, as fifreen to four : It is manifeſt, therefore, 

I that K C is greater than the Semi-parameter : Let the Semi- 


PArameter | 


—— ade a; ac oamnms imino... won woos Mas ov and er ag ed a an SS Lh a aA 4a ae ax ca mm=w zz» A Wwe oo. ant retired a oe SER ie cqds:oa 


3 _— Ges AR —F 42 is RIS gt” TY A ho, ot ' bins 70k DIO er ue Ht xt ben os "np ” 
Ws Doe EE Ge De A OY ae SA rt Le SES Fl So O19 4 OI Eel 1 FRB. 1-40t be .g> ler ty. SIE.” bas 1%, 87 =; 4 Fay: ro. b 4, at You . 
. WE WOT It >, Rn ot ES re oe Rob arty I TE EIS no on ee Bt ON ES tha or 2% aa be 2 WA FORE $0 Tag. GE AS OI 4 
pe" oe ns Hoe NG BOSS Ne eg os ar Ee Fe 06 AE; wy, lt ag Ss a IT a Fe a2 0 a A lags < LY "$5 EA 3 "Y ;, [4 
EE ee SE RS 2 Rr on ads 226 FONG FOR 1 RE EIS SL Sr TY 
To + Le] s I > 
2? * . 


"EL, 


AAS 


L ib.2., Of B ODIES 
parameter be equall toKR :and, __ -Y, OH 
let D Sbe Seſquialter of KR : but F SZ Di ___L H 
S B is alſo Seſquialter of BR: 4-4: 

Therefore, drawa Line from A to 
B; and thorowC draw CE Per- 
pendicular to B D, cutting the Line 
AB inthe Point E ; and thorow E 
draw E Z parallel unto B D. Again, 
AB being divided into two equall 
partsin T, draw T H parallel to the 
iame B D : and let Sections of | 
Rightangled Cones be deſcribed, AE I about the DiameterEZ; 
and A T D about the Diameter T H ; and let them be like to the K 
Portion ABL : Now the Seton of the Cone AEIT, ſhall paſs 
thorow K; and the Line drawn from R perpendicular unto BD, 
ſhall cut the ſaid AEL; let it cut it in the Points YG : and 
thorow Y and G drawP YQ and O GN parallels unto BD, and 
cutting AT D in the Points F and X : laſtly, drawP « and OX 


touching the Section APOLiin the Points Pand O. In regard, | 


therefore, that the three Portions APOL,AE1I, and AT Dare 
contained betwixt Right Lines, and the SeGtions of Rightangled 
Cones, and are right alike and unequal], toaching one another,upon 
one and the ſame Baſez and N XG O being drawn from the 
Point N upwards, andQFYPfromQ: OG ſhall have to G X 
a proportion compounded of the proportion, that I L hath to LA, 
and of the proportion that A D hath to DI : But IListoLA, 
as two tofive : And C Bis toB D, as fix tofifreen ; that is, as two 
to five: And as CB s to BD, fois EB toB A; and DZ to O 
DA : AndofDZ andDA, LI and L A are double : andA D 
15to D I, as fiveto one : But the proportion compounded of the ” 
proportion of two to five, and of the proportion of five to one, is 
the ſame with that of two to one : and two 1s to one, in-double 
proportion : Therefore, O G isdouble of GX : and, in the ſame 
manner is PY proved to be double of YF : Therefore, ſince that 
DS is Seſquialter of KR; BS ſhall be the Exceſs by which the 
Axis is greater than Seſquialter of the Semi-parameter. If there- 
fore, the Portion have the ſame proportion in Gravity unto the 
Liquid, as the Square made of the Line BS, hath to the Square 
made of B D, or greater, being demittedinto the Liquid, fo as har 
its Baſe touch no: the Liquid, it ſhall ſtand ereQ,or perpendicular: _ 
For it hath been demonſtrated above, that the Portion whole 1; 
Axis is greater than Seſquialter of the Semi-parameter, if it have 
not leſser proportion in Gravity unto the Liquid, than the Square 

2 "QT | made 
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made of the Exceſs by which the Axis is greater than Seſquialter 
of the Semi-parameter, hath to the Square made of the Axis, being hs 
demitted into the Liquid, ſo as hath been ſaid, it ſhall ſtand ereR, _ 
or Perpendicular. | Th 
| Pe 

COMMA NDINE. F: 

The particulars comained in this Tenth Propoſition, are atuided ly Arc himedes of 
into five Parts and Concluſions , each of which he proveth by a diſtin Demonſtration, _ 
It ſhall ſometimes ſtand perpendicular. 7% #5 the fiſt Concluſion, the Go 
Demonftration of which he hath Sh ubjoyned to the Propofitton, | | ith 
And ſometimes ſo inclined, as that its Baſe touch the Surface pre 


of the Liquid, in one Point only. | Thi 4: demenfirated in the third Con- 
cluſion, - 
C Sometimes, ſo that its Baſe be moſt ſubmerged in the Liquid. } 
i This pereatueth unto the fourth Concluſion, | EE 

And, ſometimes, {o as that it doth not in the leaſt touch the Sur« 

D face of the Liquid. ] This it doth hold true two wayes, one of which Is explatned in 
the ſecond, and the other in the fifth Concluſion, 

According to the proportion, that it hath to the Liquid in Gra- 

F. vity. Every one of which Caſes ſhall be anon demonſtrated. ] 


In Tartaglia's Ver/ton #t is rendered, to the confuſion of the ſence, Quam autem pros 
portionem habeant ad humidum in Gravitate fingula horum demonſtrabuntur. 


D It is manifeſt, therefore, that K C is greater than the Semi- 


parameter | For, ſince B D hath to KC the ſame proportion, aa fifteen to four, and AC 
” hath unto the Semi-parameter greater proportion; (a) the Seml-parameter ſtall be leſs DE 
(a) By 10, of the than KC. | #fu 


$fth, Let the Semr- parameter be equall to KR. ] ”e have added theſe worgy, 
| G which are not tobe found in Tartaglia, | 


|  ButS Bis alfo Seſquialter of BR.) For, D 3 ts ſeppoſed Seſjmialier of 
H zi, dDS allo ts Seſquialter of KR : Wherefore a8 (b) thewhole D B, is tothewhols 
(b) Br 19of the B K, ſo is the part DS to the part K R; Therefore, the Remainder S B is alſo tothe M- | 
Ffeb. : Remainder BR, a4 DBisto BK, : | 
* Andler them be like tothe Portion A B L.] Apollonius thas defineth 
> like Portions of the Sefions of a Cone, inLib, 6. Conicornm, as EutoCius writeth *; 
_— pro?, ; ; mY Us oi s «5, Fr4cmn Us Engr p Tapaniacy m1 Caors 3 /0wy 7 2190; rapabaiynct, x) «1 Caorrs apts ns LY : 
ay" le 1-4 youeyey G3 el Naywrpwy rs xopupeis w 7015 *vro7s Mig eigty 3 eu a mmuupbuyar a0; mis & Tywyoprpay * 
OY at is, In both of which an <quall number of Lines being drawn parallel! tothe 
Baſe, the parallel and the Baſes have to theparts of the Diameters, cut off from 
the Vertex, the ſameproportion : as alſo, the parts cut off, to the parts cur off. 
Now the Lines parallel to the Baſes are drawn,as I ſuppoſe,b making a Re&ilineall Figure (cal- 
ide Archim.ante {ed) Signally inſcribed | gue wopluee s12a9% rey] in both portions, having an equall nuns- 
prop, 2. Uh, 2. berof Sides in both. Therefore, like Portlons ave cut off from like Seftions of a Cont; and 
| e/ quirond, their Diameters, whether chey bs perpendicular to thely Baſes, or making equall Angles with their 
Baſes, have the ſame proporttonunto thetr Baſes, 


\ ] Now the Sedtion of the Cone A E I ſhall paſs thorow K.} 


© For, ifitbe peſſible, let it not paſs thorow K, but thorow ſame other Point of the Line D B, as I 
thorow V, Invegard, therefore, that in the Sefjon of the Right-augled Cont CAE I, whoſe |} Pia 
Diameter is E Z, A Els drawn and prolonged : and DB parallel unto the Diameter, extteth 1001 
beth AE and AI; A EinB, end AIinD; DB ſtall have to B Vathe ſame proportion AC 


t has W rc 


3D 
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that 4 Z hathto Z D; by the fourth Propofition of Archimedes, De quadratura Para- | 

bolx : But 4 Z #s Se/quialier of ZD , for ttis as three to two, as we ſhallanon demon- (c) By 9 of the 
firate : Therefore D B ts Seſqwialter of B Vs but DB and B K are Sefquialter * fifth, 

And, therefore 3 the Lines (c) B V and B X are equall £ Which 1s tn sfible : 

Therefore the Seftion of the Right-angled Cont A E 1, ſball paſs thorow the Point K\, which 

ve would demonitrate. | 


In regard, therefore, that the three Portions APOL, AE1 M 
and ATD are contained berwixt Right Lines and the Sections | 
of Right-angled Cones, and are Right , alike and unequall, 
rouching one another, upon one and the {ame Baſe. ] After theſe words 
upon. one and the ſame Baſe, we may ſee that ſomething ts obliterated, that Is to be 


deſired : and for the Demonſtration of theſe particulars , it tis requiſite in this place to 
premiſe ſome things ; which will alſo be neceſſary unto the things that follow, 


[2 
OY 


Let there beaRight Line AB; and let it be cut by two Lines, 
parallel to one another, ACand D E, ſo, thatas A Bis to 
BD. ſo AC may betoDE. Ifay that the Line that con- 
zoyneth the Points C and B ſhall likewiſe paſs by E: 


For, if poſſible, let it not paſe by E, but ether 

above 01 below it. Let it firlt paſs below it; 
wly F. The Triangles ABC andD BF fball 
bealike : And, therefore, as(a) CABHHBD, 
ſois ACto DF : Buta« AB i5 10BD, ſown 
ACtoD E : Therefore (b) DF fballbe equal to 
DE; that fs, the part to the whole: Which us 
dbſurd: The ſame alſurditie will follow, if the 
LineC B be ſuppoſed to paſs above the Poit EB: /\ 
And, therefore, CB muſ} of ntcesſity paſs thorow 

E : Which was required to bt demonſtrated. 


LEMMA. II. 


Let there be two like Portions, contained betwixt Right Lines, 
and the Sedions of Right-angled Cones ;' A BC the great- 
er, whole Diameter let be BD; and E FC the leſser, whoſe 
2 Diameter let beFG : and, let them be ſo applyed to one 
another, that the greater include. the leſter; and ler their 
Baſes ACandF Cbein the ſame Right Line, that the ſame 
Point C, may be the term or bound of them both : And, 
: then in the Se&ion A BC, take any Point, as H; and draw 
F a Line from H toC. I fay, rhatthe Line H C, hath to that 
Fr part of it ſelf, that lyeth betwixt C and the Se&ionE F C, the 
] 


. {ame proportion that A C hath toC EF. 


Draw B C, which ſtall paſ; thorow F, For, 4n regard, thet the Portlons ave althe, the 


e Diameters with the Baſes contain equall Angles : And, therefore, BD and FG ave paralle/ 
th toone another : andBDisto 4 C,arFGitthE( : ard, Permutando, BDis to FG, 49 | 
- ACie toCE,; that 41, (a) as their halfes DC io CG; therefore, it followeth, by the (a)j By 15; of th 
4 preceding Lemma, that the Line BC ſhall paſs by the Peint Fw Moreover, from the Point fifth, 


H unto the Diameter BD, draw the Line HK, parallel to the Baſs A C : and, draw e —_ 
| rom 
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| from K to C, cuttins the Diameter F GiyL; 
NJ. und, therop L, unto the SeFlontE F G, on the 
part E, draw the Line L M, parallel anto the 
ſame Baſe AC. Avid, of the SefFion ABC, 
let the Line  Nbe the Parameter; and , of the 
O Se10nFEC, let F O be the Parameter. And, 
becauſe the Triangles (* B D and C FG ate alike, 
(b) therefore, as BC t1toCF, ſoſhall DCbe. 
| toCG, andBDto FG. Again, becauſi the 
ED G © Triangles C K B and C L F, are alſo alike to | 
 oneanother; therefore, a$BC istoCF, that is, 
a1: BDks w FG, ſo ſtall KC be toCL, and BKWEFL : Wherefore, KC to C L, ond, 
/c) By 15. of the gK to FI, areas DCtoCG, that is, (c) as their duplicates AC andCE : But as 
firth. BD irtoFG,ſoisDCtoCG ; that ir, ADto EG: And, Permutando, 4s BD #s eo 
AD,/otsFG toEG : But the Square AD, 1s equa!l to the Refangle D B N, bythett 
4) By 17. of the of our firff of Conicks : Therefore , the (d) three Lines BD, AD and B N art 
Cath. Proporttonalli. By the ſame reaſon, likewiſe, the Square E G being equall to the Refangle 
G EO, the threeother Lines F G, EGand F O, ſhall be alſo Proportjonals : And, as B D is 
to A D, fo is FGtEG : And, therefore, ar A Dis BN, ſo 8 EGtoFO: Exequali, 
therefore, as D BittoBN, fois GFtoFO: cAnd, Permutando, as DB ist0GF, ſo 11 
B N to FO : But as DB is to GF,ſois BKtoFL © Therefore, BKirtito F L, a4 


B N is to FO : And, Permutandov, 4s BK is to BN, ſb is F L to FO. Again, 


{n) By 11 of our becauſe the (e) Square HK is equall to the Reftangle BN ; and the Square 2M L, equal 


"»jÞ of Conicks. to the Refangle L FO, therefore, the three Eines BK, K H and B N ſhall be Proporttonals; © 


-.) By Cor. of 20, 494 FL, L M, and FO {ball alſo be Proportionals : And, therefore , (t) as the Line 
- the ſixth, BK js to the Line BN, ſo ſhall the Square BK, be to the Square HK : And, as the 
Line F L is to the Line F O, ſo ſhall the Square F L be to the Square LM; 
' 5) Ny 22, of the Therefore, bicauſe that as BK is to BN, ſo is F L to FO; as the Square 
ah BK 4s to the Square KH, ſo ſhalltheSquareF L be to the Square L M : Therefore, 
(g) as the'LineB Kis to the Line K H, ſois the Lms FL to. L M : And, Permutando, 


asSBKisto F L, ſo is KHio LM : But B K was 10 FL, as KC twCcL : Therefors, 


KH is tw LM, asKCtoCL : And, therefore, by the preceding Lemma, i#t is manifeſt that 
the Line HC alſo ſhall paſs thorow the Point M : As KC, therefore, ts toC L, thatis, 
as AC toC E,foisHCtoCM; that is,to the ſame part of it ſelf. that lyeth betwixt E and 
the SefionEFC. And, in like manner might we demonſirate , that the ſame happeneth 
in other Lines, tha! are produced from the Point C , and the Sefjone E BC. And, that 
B C hath the ſameproportionto CF, plainly appeareth; for BC tst0CF, as DC toC6; 
that is, as their Duplicates ACioC B, | | | | 


From whence it is manifcſt, that all Lines ſodrawn, {ball be cur by the 


ſaid Section inthe ſame proportion. For, by Diviſion and Converſion ; 


CMistoMH,andCFrtoFB,asCEto E A. 


LEMMA. 111. 


And, hence it may alſo be proved, that the Lines which are 
drawn in like Portions, ſo, as that with the Baſes, they con» 
tain equall Angles, ſhall aHo cut off like Portions ; that is, 
as in the foregoing Figure, the Portions HB C and MF C, 

which the Lines CH and CM do cut off, are alſo alike to 

_ each other. _ | 


For let CH and (' M be divided in the mid in the Pojuts P and 2; 4nd thorow thoſe 
Points araw the Lines RPSandT © V parallel to the Drameters, Of the Portion 


HS C the Diameter {call be P'S , and of the Portion M V C the DJameter [ball h 


eV, 
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9V. And, ſuppoſe that as the Square CR is to the Square CP, [0 Is the Line BN unto 

another Line; whlch let beS X: Andzas the Square CT is to the Square C 9, ſo let FO 

be te YT. Nowit is manifeſt, bythe things which we have demonſtrated, in our Commentaries , 

up01 the fourth Propoſition of Archimedes, De Conoidibus 8 Spheeroidibus , that the 

Suare CP 4s equall to the Retfangle PSX , and alſo, that the Square C 9 ts equall to 

the Rectangle QV I; that is, the Lines $ X and V T, are the Parameters of the Setions H S C 
and MV C - But fince the Triangles CP RandC ST are alike; C R ſhall have wC P, the FE xg 
ſame Proportion that CT hath to C >. a1 And, thertfort, the (a) Square CR ſhall have (a) By 22. of thþ 
to the Square C Pyth & ſame proportion that the ET in FRO oe 
Square CT hath to the SquareC Q : There- 


fore, alſo, the Line BN ſhall be to the Line —>y 
S X, as the Lige FOistoV Y- But H C mas fo 
CAM, AC!oCE : 4nd, therefore,alls, 

their bakves CP and C Q, are al/s ts one Y 


another, as AD and E G © And, Permu- 
tando, CP #r tow A D, as C Q#s 1 E6: 
But it hath bien proved, that A Disto BN, 
arE G rh georind of FO to 
V T : Therefore, exxquali, CP ſball be "DD nan 

10S X, 4 C PPT: And, ſince the | ol RT = - 
Square C P is equallto the ReRlangle PS X, and the Square C © to the Reflangle ©V TY; 

the three Lines SP , PC and S X ſpall be proportionalls, andV ©, © Cand VT ſpl by 
 Proportionalls alſo: And therefore alſs'$ P ſhall beto PCaszV ©& to DC And a5P C 
rtoC Hs fo (pall $C+ be to C M: Therefore, ex zquali, a) SP che Diamete! of the 
Portton HSCigetoits Baſe CH, fojs V9 the Diameter of the Pettton MA VS the 
Baſe © M'; and the ngleswhich the Diameter with the Baſes do comain, ore equal; and the 
LinesS P andV Q areparallel: Therefore the Portions, alſo, HSC and MV C [hallbe alike: 
Which was propoſed to be demonſirated. 5 


4 


LEMMA. IV. 


Letthere be two Lines A B and C D); andlet them be cut in the 
Points E and F,ſo thatas AE is toE B, CF maybe toFD: 
and let them be cut again in two other Points G and H; and 
let CH betoHD, as AGis toG B.lI ſay that CF ſhall be to 
FHas AE is EC. LE ” 


Forin regard that as A Ejixto EB, ſois EFto FD ;it followeth that, by Compoundine, 
as A Bisto EB, foſhall CD Beto F D. Again,ſince that ar AG-is10 G B, ſo is CH, v0 
HD; it followeth that, by Compounding and Converting , as GB ieto AB, ſo tall HD be 
C D- Therefore,ex Xquali, and Converting as E B | 
ict0GB, ſoſhal FDbetoH D; And, by Conver- 
ſion of Propoſition, as EB iswE G, ſo ſball FD 
betoF H: Butas AEistoEB, ſodis CFwF D: 
Ex equali, therefore, as AE 15t0 EG, ſo 
ſtall CF beto FH. Again, another way. Let 
the Lines A Band CD be applyed to one another, 
fo as that they doe make an Angle at theparts Anand C: "A 
and let Aaud C beinone and the ſame Point : then : 
draw Lines from Dto B, from H to G, and from FioE, And ſince that a1 AE ito EB» 
ſo isCF, that is AF to FD; therefore FE ſhall be parallel to DB; (a) and likewi/c (a) By 2. of the 

HG ſhall beparallel o DB, for that A His toHD, s AG 10GB : (b) Therefore F E Sk 
wid HG are parallel to each others : And conſequently, as A E bs to EG, fois AH, that ir, (b) By 3o of the 
CFto FH: Which wat to be demonſlrated, frſt. 


LEMMA 
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LEMMA. V: 


Again , letthere be two like Portions, contained betwixt Right 


Lines and the Seions of Right-angled Cones , as in the fore- 
going figure, ABC, whole Diameteris BDz and EFC, 
hoſe Diameter is F G; and from the Point E, draw the. 
Line E Hparallel to the Diameters BD and FG; and let i 
cut the Setion ABCinK: and from the Point C draw C H 
touching the Section ABCinC, and meeting with the Line 
E Hin H; whichalſatoucheth the Section E F C in the lame 
Point C, as ſhall be demonſtrated: I fay that the Line drawn 
from C H unto the Seftion E F © fo as that it be parallel to 
the Line-E H, ſhall be divided in the ſame proportion by the 
SeQion A B C,'yn which « gLine C Ais divided by the Scion 
EFC; andthe pirtof the Line C A which is berwixt the 
twoSedtions,ſhall anſwer in proportion to the part of the Line 
drawn, which alſo falleth berwixt the ſame S-Qions : [that is g 
as inthe foregoing Figure , if D B be produced untill it meer 
with C H in L, thatit may interſe&.the Setion EF C in the 
Point M, the Line LB ſhall have roB M the ſame proportion 
that CE hathtoE A. 


For let G Fle prolonzed untill it meet the ſame Line # HinN, cutting theSeftion ABC 


no; 


A 


CP, ofhal CD bets C DO: ButasC Miszo C P, ſois CE CC A, ; as me have but 
even now demonſtrated: And iherefore, as E EictoCcA, ſors CDio C 
whole i5t01he whole, ſo is the patt to the - part: The remainder, therefore; D E is to tht 
Rematider® A,arCErtoC Aa; that tr, ar CD 75 toC 
f:10DE, as C ©isto Q A: And LM jr alſo to M D,45C D toDE: Therefore LM is 


and draning a Line from B toC, which ſhalipaſſe by F, as hath been ſhewn, the 
. | Triangles CGFardCDB ſhall be alike; as 


(a) as GFieto DB » ſo ſhall C F betoCB? 

Th And as (b) CF is troCB, /o ſhall FN be 
\ zoBL: IthereforeGF ſhallbeto DB, as FN 

'z0BL : Ad, Permutardo, GF /hall be to 


| BL, by 35 of our Firſt Book of Conicks: 
Therefore (C) G F alſoſhall be equallto F N: 
And. by 33 of the ſame, the LizeC H touth- 
W eth the Setion EFC 4th: ſame Point. There- 
fore, d-awing a Line from C to M, prolong it 
4 tidl it meet with the Seftion 4 B Cin T, and 
from P unto A C draw P © parallel to B D. 
Becauſe, now, thatthe Line C H toucheth the 
Sefion EFC inthe Point C; LM ſhall bawe 
the ſame proportionto MD that C D hath to DE, 
by the Fifth Propoſfutton of Archimedes - in bis 
Book De Q-adratura Parabolz : And by 
ay reaſon of the i militude of the MP 5 M £ 
_ Q andCP 9, as CMisrCcD, (0 C 
& =D GS C bk toC , Rn TT to 


; that is as the 
: eAnd, Permutando, C D 
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MD; 4 CAURA: BuLBY w3BD, by x of Architiedes, befwrreited, CD 


«* 


10 D A: lt ismanifeſttherefure, by theprecedent Lemma, that CDi$toD PB , arLBioto 
ſais CM io MP: Therefore LB iztoBM,.azC{to MP: BY 2-of the fixth 


3M: Butasr C Dis D, FOES: + 

And it haveing been demonſtrated, that C Mis to M P;acCEto EA;LB fballbero BM , 

a: CE t0E A, Andinlike manner it ſhall be demonfirated than ſois NO.ta.QF, as aſa tbe 

Remainders, And that alſo H KirtoKE, or CE to E-As pou appeere by the amt 
onfirated, | 


5. of Archimedes © Which is 1hat that we proponrded to be dem 
-LEMMA..NE. + - oh 

And, therefore, let the things ſtand as above; and deſcribe 
yet another like Portion , contained betwixt a Right Line, and 

the SeCtion of the Rightangled Cone DR C , whoſe Diameter 

1s R. 5, that it may cut the LineFGinT; and prolong S R 

unto the Line C Hin V, which meeteth the Se&ion A:B Cin 
X,andEFCinY. Ifay, that BM hath to MD, a propor» 


tion compounded of the proportion that E A hath. to AC ; 
and of that which CD hath to DE. 


For, we ball firſt demonſtrate, that the Line C H toncheth the Sefton DRC in the 


 Poirt Cy, and that LM t5t0 M D, asalſs NF t0FT, andV TioTR, arCDisto ED. 


And, becauſe nowthat L BaatoB M,asCE to E A; therefore, Compounding aud Conver- 

ting, B M ſhall beto LM, as EAGUAC : And, sLMutoHD,ſofball C D bete 

D FE : The proportion, therefore, of B M ts eM D, 1s compounded of the proportion that 

B M hath ito L M, and of the proportion that L M hath to MD : Therefore, the proportion 

of B Mto MD, [fall alſo be compannded of the proportion that EA bath toAC, and of 
chat which C Dhbathto DE. Inthe ſame manner it [hal bedemanſtrated , that OF hath to 

FT, aud daſs XY to TR, a proportion componnaed of thoſe ſame proportions; and ſo in 
the reſt : Which was t0 be demonfhated. 


By which it appeareththatthe Lines ſo drawn ; which fall betwixt 
the Sections AB C and DRC, ſhall be divided by the Sedion E F C 
in the {ame Propartion. . 


| AndCBistoBD , as fix to fifteen. JFor we have ſuppoſed that BK is 

double of KD : Wherefore , by Compoſition BD ball be to KD as three to ont; thatis, as 

fifteen to five: But B Dwasto KC asfifieen to fogr , Therefore BD 14 to DC avfiſteents ninc: 

And, by Converſion of propertion and Convert- 

ing, EB is to BD, as fixto ſifteen. A QHzNDI £ 
Andas CB is to B D, fois '\ 


I 


EB toBA; and DZ toDA;] 
For the Triangles CBE andDB A betng 
alike; AsCBirto BE, /® ſhall D Bbe to B 4- Ne - 
And , Permutando, «s C Bisto BD, ſo ſhall Iv 
equall id it, beto D A. % 
And of DZandDA, LI and 1 
LA are double. ] That the LizeL A ts T Rene R | 
double of D A, is maxifefl, fortbat BD ir the Diameter ofthe Portion, Andthus LI t 


E BlbetoBcA: Againe,as BC icto CE /o 
ſhallBD b: to DA, Ard, Permutando, «s 
doublets D 2 ſhall be thus demonſirated, Forarmmch as ZD ts to DA, artwo to five; 
therefore , Converting «nd Dividing, A Z, thatles 1Z, ſodlbeto ZD ,a three "Neat 
Tl Dd =. 


CB i:10 BD, /3 fall CE, that is, DZ 
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= WE _ ' - OftheNaraxrivh 7 
: = Again, by dtuiding, ID ſballbe to-D Z, Krone totwo : But ZD wiitoD A,thaths, th DL, A 

| _ «4 two tofive : Thertfwe,ex equali, and Converting, L D ist0 D Hasfive toone; ard, by 
| | Converſion of Troportion, D L is to D1,as five to four + But DZ warto DL, as twots Cc 
72 | five : Therefore, again, ex equali, D Z is to Ll, as two t0 four : Therefort L 1 ts doable a 
= of D Z + Whidh was to be demonſtrated. : | 
= () Ard, ADisto DI, as five to vne, | This we have but juft now demon. 2 
| ftraied, 7 | h 
| R* For it hath been demonſtrated, above, that the Portion whoſe . 
11 Axis 13 greater than Seſquialter of the Serhj-parameter, if it have } 
_ nor leſſer proportion in Gravity to the Liquid, 8&c. ] Heh4th demontira. . 
$1 | ted thicin the fourth Propoſitton of this Book, | , 
| CONCLVSION 11. | 
| A If the Portion have leſſer proportion in Gravity tothe | * 
Liquid, than the Square. ST} hath to the Square 
3 Þ D, but exeater than the Square XO hath tothe 
i Square B D, being demitted into the Liquid, ſo in- | 
| clined, as that its Baſe touch not the T.iquid, it ſhaſf ; 
continue imclined, / 0, 4s 1 hat its Baſe ſhall not 1n the N 
leaſt touch the Surface of the Liquid, and its » Ax 
ſhall make an Angje with the Liquids Surface,greater N i 
| than the « Angle XN. - | 
| Herfore repeating the firſt figure, let the Portion have unto 
 K the Liquidin Gravitie a proportion greater than the Square ( 
| X © hath to the ſquare B D,bur leſſer than the Square made of 
the Exceſſe by which the Axis is greater than Seſquialter of the Semi- 
Faramcrer, that is, of S B,hath to | 
the Square B D: and as the Portion 
isto the Liquid in Gravity , fo let | 
the Square made of the Line vy be | 
1 to the Square BD: v ſhall be great- | 
er than X O, bur lefler than' the | 

Exceſle by which the Axis 1s grea- 
ter than Selquialter of the Semi- 


parameter, thatis, thanSB. Let 
a Right Line MN be applyed to 
fatl between the Conick- Sections 
AMOQL and A XD, [ parallel to 


; BD falling betwixt O Xand BD, Jand equall to the Line + : and let 
_. it cut the remaining Conick Seftion A HI in the point H, and che 

C RightLineR G in V.It ſhall be demonſtrated that M H is double to 

H N, like as it was demonſtrated that O G is double to G n 

PB 
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Lib | __ObSovits' on ;85 
And from the Point M draw M Y 
touching the Section AM Q:LinM;z A © 
and M C perpendicular to BD : and di 
laſtly, having drawn A N &prolong- 
ed itto Q, the Lines AN &N Q ſhall 
be equall to each other. For in 
regard that in | the Like Portions 
AMOLandAX Dthe Lines A Q. 
and A Naredrawn from the Baſes 
unto the Portions, which Lines 
contain equall Anples with the ſaid 
Baſes, Q A ſhall have theſame proportion to A M thatLAlath 
to A D :Therefore AN is<quall toN Q, and AQ parallelcroMY. Þ, Þ 
| It is to be demonſtrated that the Portion being demitted into the 
Liquid, and fo inclined as that its Baſe touch not the Liquid, it 
ſhall continue inclined fo as that its Baſe ſhall not in the leaſt touch 
F the Surkacc ofthe Liquid, and its Axis ſhall make an Angle with 
the Liquids Surface greater than the Angle X. Letitbe ; Pur 
| into the Liquid, and let it ſtand, ſo, as that its Baſe do touch the 
Surface of the Liquid in one Point only ; and let the Portion be cut 
| KF thorow the Axis byaPlaneere&tunto the Surface of the Liquid, 
; and Let theSe&ion of the Super- | 
ficies of 'the Portion be APO L, 
the Seftion of a Rightangled Cone, 
and let the Seftion of the Liquids 
Surface be AO; Andlet the Axis 
of the Portion and Diameter of the 
Sefion be B D : and let BD be A. 
cut in the Points K andR as hath 
been faid; alſo draw P G Parallel to 
A O and touching the Section 
APOLinP,; and from that Point | P 6 
draw P T Parallel to BD, andPS perpendicular to the ſame BD. 
Now , fora{much as the Portion 15 unto the Liquid in Gravity , as 
the Square made of the Line* 1s to the Square BD; and fince that 
as the portion is unto the Liquid in Gravitie , ſo is the part thereof 
{ubmerged unto the whole Portion; and that as the part ſubmerged 
is to the whole, ſo is the Square T P to the Square BD; It follow- 
eth that the Line + ſhall be equallco T P+: And therefore the Lines 
MN andP T, as allo the Portions AMQ and APO ſhall like- _ _ 
wife beequall ro cach other. And ſeeing that in the Equall andy3 2 
t Like, Portions APO L and AMQL theLines AOand AQ © ] 
C are drawn from the extremites of rheir Baſes, ſo,as that the Portions 
cut off domake Equall Angles with their Diameters 3 as allo the 
.. = Ddda | Angle 
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| AnglesatY andG being equall; therefore the Lines Y' B and G B, 
and BC and BS ſhall alſo be equall : And therefore C R: and SR; 
and MV and PZ, and V N and Z T, ſhall be <quall likewiſe. 

K Since therefore M V is Leſſer than double of V N it, is manifeſt that 
P Z islefſer than double of Z T. Let P » be double of ® T ; and 

. drawing a Line from » to K, prolong it to E. Now the Centre of 
Gravityof the whole Portion ſhall be the point K; and the Centre 

_ of that part which is in the Liquid ſhall be .,and of that which is 
above the Liquid ſhall be in the Lice KE, which let be E: Butthe 
LineK Z ſhall be perpendicular unto the Surface of the Liquid: 


And therfore alſo the Lines drawn thorow the Points E and. parall- 


L lellunto K Z, ſhall be perpendicularsunto the ſame : Therefore the 
Portion ſhall not abide , but ſhall turn about fo, as that its Baſe 
do not in theleaſt.touch the Surface of the Liquid; in regard that 
now when it toucheth in but one Point only, it moveth upwards, on 

VM] the part towards A : Ir is therefore perſpicuous, that the Portion 

ſhall conſiſt ſo,asthat its Axis ſhall make an Angle with the Liquids 
Surface greater thanthe Angle X. 


COMMANDINE. 


A If the Portion have leſſer proportion in Gravity to the Liquid, 
than the Square S B hath to the Square B D> but greater than the 
Square X O hath to the Square B D. | This : the ſecond Part of the Tenth 


propoſition;and the other parts with their Demnſtr ations, tall hereafterfullow in the ſame Order. 
ÞP * ſhall be greater than X O, but lefſer than the Exceſs by 


* which the Axis is greater than Seſquialter of the Semi-parameter, 
that 13 than: S B. | T his followeth from the 10 of the fifib Book of Euclids Wements- 
(; Ir fhall be demonſtrated, that MH is double to HN, like as it 
was demonſtrated, that O G is double toGRX. ] As inthe firſt Concluten 

of this Propeſiiion, and from what wehave | ut even now written, therespon appea-eth: | 
For in regacd that in the like Portions AMQL and A X Þ, the 
Lines A Q and AN are drawn from the Baſes unto the Portions, 
which Lines cpntain equall Angles with the ſaid Baſes, Q A ſhall 
have the lame proportion to A N, that L A hath to A D.] 


This we have AemonFrate1 above. | 


Þ - Therefore ANisequallto N Q. | For farce that 4 jrto A Nas Lt A 
AD; Dividing and Converting, CAN ſhall be Ng, & ADw DL: Bu AD 


zs equallio DL, for that DB isſuppoſed to be the Diamiter of the Portton : Therefore | 


(2) By 14 of the alſo (a)A Nirequallto N 9, 
th. _ And A Qp arallel to M Y.] By@he fifth of the/econd Book of Apollonius hisConickss 


" And let B Dbe cut in the Points K and R as hath been faid.] 
\ (73 nth: fuft Concluſion of this Propoſition : And let it be cut in R, 6, as that B K be double to 


K D, andin R.{o, as that KR maybe equall rgthe $ emi-parameter. — 
And, ſeeing that in the Equall and Like Portions AP OLand 
AMQL, the Lines AO and A Q are drawn from the FExtremities 
of their Baſcs, ſo, as that the Portions cut off, do make equallAngles 
= with 


La OUS RKheeN 
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ſo 


Lib. 2.” ONS BIEH 
with theit Diameters 3 as alſs, the Angles at Y and G __ 5 | 
Therefore.che Lines Y Band G B,&: B © & B S.ſhall Ao beequall.J 
Let the Line 4 © cut the Diameter D B in y> and letftcut AO tn F. Now tanſe hat is 
the cquall and ke Portions 4 POL® A MQL,, 
from the Extremities 0 f their Baſes, A O and 
AQ are drawn, ihat contain equalt A neles with. 
thoſe Baſes ; ard fince the, Angles at D, are both 
Right ; Therefore, the Remaining Angles A 3 D K 
and Ay D ſpall be equall to one- another : pat ; 
MT ui parallelto AQ; and PS and MC io 


a; alſo the Triangles A 3 D and Ay D, are dll 
alcke to each other : (b) Anda AD i510 AS, 
fot AD to Ay © and, Permutahdo, the Lines 


ti, HE ih... ere Ent 
\ 


7 "2. Ws. " OS 7 


UF, 
f- 
I 


AD : Therefare:the Triangles PGS and MIC; 


4 Dand AD ertequall toeach other © Therefore, 
eA ® ard Ay, are alſs equill : But AO and 


AR artequalitoeath other; wa alſo thetr hatves LOT 6 
AT &%xd AN : Therefore the Remainders T and N yy « that 6, be ard MT, ar} alſo (c) By 34 of thi 


equall , And, a(c) P Git GS,foauaMT to 
TC: and Permutando, a PG #t0MT, ſos 
GSto TC: And, therefore, GS and TX C ar 
equall ; gs alſo their halves B S anda B C : From 
whence #t followeth, that the Remainders SR and C R 
are alſo equall : And, conſequently, that P Z and 
MV, andV N and ZT, are lkiewiſe equall to one A 
another, ? 


Since, therefore, that N V is leſſer 
than double of V N. ] For MH i1double of 
H N, and MV is leffer than MH : Therefore, MV 


is lefſer thay double of H N, and much leſſer thay P G6 
double of V xg. | 


firf 
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Therefore, the Portion ſhall not abide , but ſhall turn about, L 


ſo, asthat its Baſe do not in the leaſt touch the Surface of 
the Liquid ; inregard that now when it toucheth in but one Ppinc 


only, it moveth upwards on the patt towards A.J Tartaglia's hirTranſie 


tion hath it thus, Non ergo manet Portio ſed inclinabitur ut Baſis ipſius, nec ſecundum 
unum tangat Superficiem Humidi, quotiiam nunc ſecundum unum taQta ipſa reclina- 
tur : Which we have thuught fit in this manner to corre, from other Places "of 
Archimedes, that the/enſe mightbe the more perſptcuoum, "For tn the xth lon of this, 
be thus writeth (as we alſo have itin the Tranſlation,) The Solid AP OL, therefore, (hall 
turn about,and its Baſc ſhall not inthe leaſt touchthe Surface ofthe Liquid, - 'Agein, 
i the ſeventh Propoſtion ; From whenceit is manifeſt, that its Baſe (hall turn abouria 
ſuch manner, as that its Bafe dothin no wiſe couch the Surfaceof the Liquid z .For 
that now whea it toucheth but in one Point only, it moverh downwards on the part 
towards L. And that the Portion moveth upward, on the part towards A, doth p ap- 
pear : For fince that the Perpendicylars unto the Sw!face of the Liquid, that paſs thordw «, ds 
fall on the part tmwards A, and thoſe that paſs thorow E, on the part towards L ; it ts neceſſary 
that the Centre » domove upwards, ard the Centre E downwards, 


Ic is theretore petſpicuous, that the Portion ſhall conſiſt;ſo,az that 


BD 


its Axis-ſhall make an Angle with the Liquids Surface greater than 
the Angle X. } For drewing a Line from A#X, prolong it antill it do cut the Djamker 


'E #1 
x Y 


(b) By 4. of Foo 
ſixth, h 


<4 


*- 


ſ 390. Of the Na1anonN Lib | Z 
I mes | 4” *" BD in A; ard from the Pont 0,' ard parallel to. ar 
I i: 5 1 | L A > ,draw OX; and{ct ittouth the Seftian in 0, di 
| . mg mmm 7 as inthe fitif Fignre * And the (d) Angle at X, nc 
| (d) By 29 of the ſball be equall alſo tothe angle > © But the angle t 7 © h 
| firft. WV is equal to the Angle at y,; and the (C) Anole . | 
| | (e) By 16,of the > Ar D greater than the Angle A » D, which/allgth th 
3 fir. | —— pithoutit : 1 herefore the Angle at Y ſhall be great. th 
iq "{ er than that at XN. And becauſe now the Portion T: 
| Q turneth about, ſo, as "that the Baſe dith not touch ay 
2 : the Liquid, the Axis ſhall make an Avglewith its | 
j | | Surface greater than the Angle G; that ts, thanthe _ Pp! 
{ \ JA Angle Y - And, for thatreaſon, much greater thay [0 
! the Angle XN. | SW to 
1 . E is 
CONCLUSIONIM. _ p 
If the Portion have the ſame proportion in Gravitytothe N ** 


Liquid, that the Square X © hath to the Square Þ 6; 
BD being demitted intothe Liquid, ſo mclined as that Nh 11 
its Baſe .touch not the Liquid , it ſhall tand and | © 
continue ictmed, ſo, as that its Baſe touch the Sur- ti 
face of the Liquid, in one Point only, and its Axi ſhall | * 
make an Angle with the I.iquids Surface equall to the | ,, 
Angle X. And, if the Portion have the ſame proportion | b: 
in Gravity tothe Liquid, that the Square P Fhbath | © 
to the Square B D, being demitted into the Liquid, N 7 
& ſet ſomelined,asthat its Baſe touch not the Tiquid, N a 
it. fhall. tand inclued, ft 0,. 48 that its Bal, e torch the C 


Ot . * 7 * Re” p - 5 W 

Surface of the 1_iquid im one Point only,& its Ax ſhall 
make an s Angle with it, equal tothe Angle +. ſh 
" Et, the Portion have the ſame proportion in Gravity to the 'S 
| Liquid that the Square X O hath to the Square BD ; and let ( 
it þe demitted-into the Liquido inclined, as that its Baſe touch EY 5; 

| not the Liquid. And cutting it by A 


L a Plane thorow the Axis, ere& unto [ 
the Surface of the Liquid, let the c 
Section of the Solid, be the Section fi 
ofa Right-angled Cone, AP ML3 


let the Sefton of the Surface of the F 
Liquid be I M; and the Axisof the 
Portion and Diameter of the Se&ion d 
B D; and letB D be divided as be- t 
forcz and draw PN parallel to IM 


and 


_ and drawing a Line from A'to X, 


to A Q: And becaule the Portion 


andAOQard APM (hall be | < 
detnonſtrated, as in the tormer, to A | 
Az: - watt 4 2k ; | 
7 
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Lk DO 
and touthing the Section in P,4nd TP parallel to B D;and P &perpen* 
dicularunto B — isto be demonſtrated that the Portion ſhall 
not ſtand {o, but ſhall encline until V'% Oo LL ® 

that the Baſe touch the Surface of FE — oy ] — — 
4 


the Liquid, in one Point only, for let 
the ſuperior figure ſtand' as it was, 
and draw O C, Perpendicular toB D; 


prolong irtoQ: AX ſhalbe equall 
to XQ., Then draw O X parallel 


is ſuppoſed to have the ſame pro- n 
portion in Gravity to the: Liquid 
that the ſquare X O hath co the ; 


Square B D; the part thereof ſubmerged ſhall alſo have the ſame 
proportion to the whole; that-is, the Square TP to the Square A 


B Dzandſo TP ſhall be equal to X O: 'Andfince that of rhe Portions 


IP Mand A OQ theDiameters are equall, the portions ſhall alſo be = 
equall. Again, becaule that in the Equall and LikePortigns AO QL (* 


and AP ML the Lines AQ and 1M, ' which cat off equall Por- 
tions, are drawn, that, from the Extremity of the Baſe, and this 
not from the Extremity; it appeareth that that which is drawn from 


the end or - Extremity of the Þaſe,ſhall make the Acute Ange with __- 
gle at X D 


the Diameter of the whole Portion leſser. And the An 
being lefle than the Angle at N, BC ſhall begreater than BS; and 
C R lefler thanSR : And, therfore OG ſhall be lefler than P Z; 
and G X greater thanZ T: Therfore ÞP Z is greater than double of 


 Z T; being thar O Gis double of G X. Let P H bedouble to H T; 


and drawing a Line from H-to K,prolong it to «. The Center of 
Gravity of the whole Portion ſhall be K; the Center of the part 
which is within the Liquid H, and that of the part which is above 

the Liquid in the Line K «; which ſuppoſed to be «= Therefore it 
ſhall be demonſtrated,both,that K H is perpendicular to the Surface 
of theLiquid, and thoſe Lines alſo that are drawn thorow the Points 
H and » parallel to K H: And therfore the Portion ſhall nor reſt, buc 
ſhall encline untill that its Baſe do touch the Surface of the Liquid 
in one Point ; ard ſo it ſhall continue. For in the Equall Portions 
AOQL and AP ML, the 


Lines A Q and AM, that cut off 9 
equal] Portions, ſhall be dawn ; PP ts 
from the Ends or Termsofthe Baſes; | JL 


be equall : Therfore A QandAM, ] 
do make'equal] Acute Angles with 
the Diameters of the Portions; and 


the 


—_—_ 
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3.92 Of the NatatioN Lib. 
the Angles at X and N are equall. And, therefore, if drawing HK; | 

itbe prolonged to «, the Centre of Gravity of the whole Portion ſhall 1 

be K ;of the part which is pay. many: Liquid ip wg the "ou _ 

; | iquid | as {uppole 1n,zand H I perpendicular to 

is above the Liquid in K 5 as FPc neo roar pa ly vows 

along the {ame Right Lines ſhall the 
part which is within the Liquid move 
upwards,and the part above ic down« | 
wards. : And therfore the Portion MW 
ſhall reſt with one of its Points 
touching the Surface of the Liquid; 

M and its Axis ſhall make with the 
ſame an Angle equall to X. It ig 

to be demonſtrated in the ſame 

P manner that the Portion that hath 


the ſame proportion in Gravityto the Liquid, that the Square P F hath 
to the Square BD, being demitted into the Liquid, [o, as that its_ 
Baſe touch not the Liquid, it ſhall ſtand inclined, fo, as that its Baſe 
touch the Surface of the Liquid in one Point only ; and irs Axis ſhall 
make therwith an Angle equall to the Angle «. 


COMMANDINE.. 


| A That is the Square T P to the Square B D. ] By the twenty ſixth of the Book 
(a) By 9 of the of Archimedes, De Conoidibus 8 Sphzroidibus : T berefare, (a) the Square TP 
fifth. ſhall be equall to the Square X O ; cAnd for that reaſon , the Line T P equill to the © 
LineX O. | | 
B The Portions ſhall alſo be equall.] 3 the twenty fifth of the ſame Book, 


CC Again, becauſe that in the Equall and Like Portions, AOQ L 


and APML.] For, in the Portiond P M4 L, deſcribe the Portion A O 9 equall 
to the Portlon IP M4 { The Point $ falltth beneath M1; for thirwiſe, the Whole wouldbe 
equall tothe Part, Then drew IV parallel to 4 ©, and cutting the Diameter is + and 

MM let1 Ment the ſame a; ard A & ing. Iſa 
that the Angle A v D, is leffer than the Angle 


A. | D L {5 D. For the AnglelT? D is equall to the 
(b): By 29 ofthe IN Angle Ay D : (b) But the tnteriour Angle 
firſt. | +1 DJ I 4 D is leffer than the exteriourI 6s D : There- 
(c) By 16 of the DX fore, (C) Ay D ſballalſo be lefler than I 5 D. 
frſte D J's And the Angle at X, being lefſe 

| | than the Angle at N. ] Thorow O draw twe 

Lines, O C perpendicular to the Diameter B D, and 

2 1+ + O Xomching the SeJon in the Pojnt O, and cutting 

(4) By 5 of our) ſe- ———Y the Diameter in X : (d) O X ſgall be parallel 
cond of C-onicks. .- fo A 9; axd the (e) Angle ax, ſtall be equall to | 

(e) By ag of the that at y : Therefore, the (t) Angle at X, 

fr , Ke 4 Po ſball be leffer than the Angle at g ; that tr, to 


that at N : And conſequently, X ſhall fall beneath N : Therefore,the Line XB is greater than 
| NB, And, finie BC irequallto X B, ond BS equalltoNB; BC ſhall be greater than BS. 


firſt of Con'cks. 
Therefore, 


-— 


the Diameters of the Portions. ] We demonſtrate this as in the Commentaries 


D 
the [ame proportion in Gravity mnto the Liquid, Q "' | 
that the Square Þ F hath to the Square B D;, and © | CY = | 
Seeing that the part ſub merged, hath the fame pro- :. F, & # | 
| portion 40 thewbole Portion; that ts, the Square A / B (es) By9 of ihe - 
T — Ip w 0 | 
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LAs 1 OED:  - . 1h 
Therefore, A Q. and AMdo make equall Acyte Angles with E 


wpou- the ſecond Concluſion. | CES, | 
It is to be demonſtrated in the ſame manner, that the Portion 2 
that hath the "ſame proportion in Gravity to the Liquid, that the 
SquareP F hath to the Square .B D, . $ 
being demirtedinro the Liquid, fo, , 
asthat its Baſe touch not the Li» F© 
quid, it ſhall ſtand inclined, ſo , as 
that its Baſe touch the Surface of the 
Liquid in one point only;andits Axis 
ſhall make therewith an angle equall 


to the Anple 6+ | Let the Portion be tothe 
Liquid in Gravity, as the Square Þ F to the 
Square BD : and beirs demitted into the 
Liquid , ſo inclined, as that its Baſi touch nt 
the Liquid, let it be cut throw the Axis by 4 
Plane ereff to the Surface of the Liquid , that 
that the Seetion may be AMOL ,, the Seftion | bl 
of 's Richtangled Cone; and, let the Seftion of the Liqulds Surface beI'O z, and the Axit 
of the Portion and Diameter of the Seftion B D; which let be cut tnto the ſame parts as 
we ſaid befire, and draw MN parallel to TO, that it may touch the Seftion in the Point 
M ; and MT paralel wOBD, and PMS perpe ndicular to the ſame. Ht is to be demon- 
raced, that the Portion ſhall not reſt, but ſhadl indine, fo, as that it touch the Liquids 
Surface, in one Point of its Baſe only, For, | 

draw P C perpendicular to B D; and drawing L 
a Line from A to F, prolong it till it meatwith. 

the S:#ion ir: © ; an4 thorow P draw P q pa- 

rallelto A © : Now, by the things allready de- 

monſt; ated by us, A F and F 9 ſhall be equall 

to one another, And being that the Portion hath 
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M'T to the Square B D, ( g) the. Square MT 
fha!l be tquall 1 the Square P F : and, by the 
ſame reaſon, the Line 11 T equald to the Line | N 
P FS» that rherebeins drawn jn the equall & like + IT Þ FR 
Portions 4 Þ. Q Land AMOL, the Lines A B and1O which cut off equall. Portions, the 
forft from the Extreme term of the Baſe, the laſt not from the Extremity ; it followeth, that 
A 9 drawn from the Extremity, containtth a leer Acute Angle with the Diameter of the 
Portion. thantT O':; Batibe Line Pgis parallel to the Line APD, and M N to TO 3 There- 
fore,the Angle. at @ (bdltbe effir that the Angle at N ; but the Line BE greater than BS; 
and S R.-that 1s, M X, greater than.C'R, that is, than Þ T : ana, by the ſame reaſon,  # of 
lefer than 1 F. And, fiacs Þ T is double T7 F, M1 X ſhall be greater then gouble to 
7 F, #ni much greater than double of X T. Let M H be doubleto HT, and draw 4 
Line from H t K, prolonzing it. Now, the Centre of Gravity of the whole Portion 
ſhall be.the Point K; of tbe part within the Liquid H5 and of the Remaining pert above 
the Liquid 1 the Line H K araducty 4s ſappoſe in, «+ It ſhall be demonſtrated tn the fame 
manner, a4 before, that both the Lite K H aud thoſe that are drawn thorow the Poles 7 
ard » parallel to the ſaid x Hy are perpendicular to the Surface of the Liquid © The 
Portion, therefore, [hall not reſt ; but when it ſhall be enclined ſo far as to touch the Sur- 
face of the Liquid in one Pgjn; and no more, then it ſball ſtay. For the Anole o 
Eee | 


fifth, 
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ſhall be more ſubmerged ia the Liquid, than to touch it Surface in 


Of the NaTanlich 


| L | (ball be equall to the Angle at pz andthe Line BS 


fore, having drawn HK and prolonged it; the 
Centre of Gravity of the whole Portion [ball be 
K, of that which ts in the Liquid H, and of 
that which is above it, the Centre [Gall be tn 
the Line projonged : let it be in », There- 
fore, along that ſame Line K H, nhich « per- 
pendicular to the Surface of the Liquid, ſhall 


T | B the part which is within the Liquid move up- 
A AY OL ONE -- wards , and that which is above the Liquid 
39 On 3 DN downward; : And, for this cauſe, the Portion, 


ſhall be no longer moved , but ſhall ſlay 5 and | 


reſt, ſo, as that its Baſe de touch the Liquids Surface in #ut one Pot ; and its Axis 


maketh an Angle therewith equall to the Angle gy ; And, this /r that which we ware to 
demonſtrate. 


CONCLYVSION IV. 


If the Portion have greater proportion in Gravity 


to the Liquid, thay the Square EP to the Square 
B D, bwt leſſer than that of the Square XO tothe 
Square B D , being demitted into the Liquid , 
and inclined, ſo, as that its Baſe touch not the 


L 1quid, it ſhall ſtand and reſt, fo, as that its Baſe 


ſhall be more ſubmerged m the Liquid. 


Gain, let the Portion have greater proportion Tel 
A Gravity to the Liquid, than the Square FP to the 
Square B D, but leſſer than that of the Square X Oto 


the SquareBD); and as the Portion 1s in Gravity to the Liquid, 
ſo let the Square made of the Line 4 be to the Square BD. v 


ſhail be greater than F P, and leſſer than X O. Apply, therefore, 


the right Linel V tofall betwixt the Portions A VQL and AXDz; 
and ler it be cquallto 4, and parallel to BD; and let it meet 
the Remaining Section in Y : V Y ſhall alſo be proved double 


'to YI, like as it hath been demonſtrated, that OG is double off 


GX. And, draw from V, the Line V ©, touching the SeQion 
AVOL inV; and drawing a Line from A to I, prolong it unto 
Q. We prove in the fame manner, that the Line AI is equall 


. roIQ; andrthat A Q.is parallel to V ©. Itis to bedemonſtrated, 


that the Portion being demitted into the Liquid, and ſoinclined, 
as that irs Baſe touch not the Liquid , ſhall ſtand, ſo, that its Baſe 


but 
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equall te the LineBC;and SR t0C'R :; Where. 
fore, M H ſhall be likenife equall to PY. There 
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| (aid; andlet it firſt be ſo inclined, as 
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bur one Point only. For let it be de- FMS 
mitted into the Liquid, as hath been"*pw——== | Wi 


chat its Baſe do not in the leaſt 
touch ths Surface of the Liquid. And 
then it being cut thorow the Axis, | 
by a Plane ere@ unto the Sarface of 
the Liquid, let the Sc&ion of the 
Portion be ANZG; that of the 
Liquids Surface EZ; the Axis' of 
the Portion and Diameter. of the 
SetionBD; and let BD be cut in 
the Points K and R, as before-3 and So ODO8 2070 
draw N L parallel to E Z, and touching the Seftion, AN 76 
in Nz and N:S perpendicular. to hs 4 
B D- Now, ſeeing that the Pars oil, ID 3-3 NS 
tion is in Gravity unto the Liquid; | : 
45 the Square made of the i Lan 
is to the SquareBD; 4 fhall. 
be equall toNT : Which is to 
be demonſtrated as above : And, 
therefore, N T 1s alſo equall to 
V I : The Portions, therefore | 
AVQande N Z are equall to & 
one another. And, fince that 1n 
the Equall and like Portions A V 
Q.L and ANZG, there are drawn A Qand E Z, cutting off 
equall Portions, that from the 
Extremity of the Baſe, this not 
from the Extreme, that which is 
drawn from the Extremity of the 
Bale , ſhall make the Acute Angle 
with the Diameter of the Portion A 
lefler : and in the Triangles NL'S 
and V,icC, the Angle at L is 
greater than the Angle at « : 
Therefore, B S ſhall be lefler 
than BC; andsS R lefler than 
CR : and, conſequently, NX | 
greater than VH; and X T leſſer than H I. Secing, therefore, 
that V Yis double to Y 1; Itis manifeſt, that N Xis greater than 
double to X'T. Let NM be doubleto MT : It is manifeſt, from whac 
hath been faid, that the Portion ſhall not reſt, but will incline, uacill 
that its Baſe do touch the Surface of the Liquid: andit toucheth it in 
one Point only, as appeareth in the Figure : And other chings 
Eeesq ſtinding 


iT 


ine 9 


| Randing as before, we will again 


; &. © demonſtrate, that N T is equall to 1 


V1;:and that the Portions AV Q 
and ANZ arecqual] to cach other. 
Therefore, in regard , that in the 


KY © Equall and Like Portions AV QL 

| Wha þ "j and ANZ G. there are drawn 

A TILA AQand AZ cutting off equallPor- 
LSDY tions, they ſhall 'with the Diameters 

Wha, yt \L, of the Portions, contain equall 

| Angles. Therefore, in the Triangles 


NLS and V «- C, the Angles at 
the Points L and » are equall ; and the Right Line B Sequall to 
BC; SR to GR; NX toVH; and XT to HI: And, fince 
VY is double to YI , N X ſhall be greater than double of X T. 
Let therefore, N M be double toM T. It is hence again manifeſt; 
that the Portion will not remain , but ſhall incline on the part 
towards A : But it was ſuppoſed, that the faid 'Portion did 


touch the Surface of the Liquid in one ſole Point : Therefore , 


its Baſe muſt of neceſlity ſubmerge farther into the Liquid. - 


_ 


CONCLVSION V. 


If the Portion have leſſer © proportion in Gravity tg 
the Liquid, than the Square F ÞP to the Square 
7 D, being demitted into the Liquid, and in- 
clined, ſo, as that its Baſe touch not the Liquid, 
it ſhall rand ſo mclined , as. that its e Ai ſhall 
make an » Angle with the Surface of the Liquid , 
leſſe than the e Angle + ; «And its Baſe ſhall 
not in the leaſt touch the Liquids Surface. 


[nally, let the Portion have leſſer proportion to the Liquid 

þ 11 Gravity, than the Square F P hath to the Square BD; and 
as the Portion is in Gravity to the Liquid, ſo let the 
Square made of the Line + be to the Square BD. » ſhall be 
lefler than PF. Again, apply any Right Line as G1, falliog 
berwixt the Seftions AGQL and A XD, and parallel to BD; 
and let it cut the Middle Conick Seftion in the Point H, and 
the 
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from A to I,prolong it to Q, Now 


Lib. 2. OL BopiBt. 
the Right Line RY in Y. We, 
ſhall demonſtrate GH to bedouble? 
to H I as it hathbeen demonſtra- 
ted, that O G is double to G X. 
Then draw G , touching the SeQion 
AGQLin G; and G Cperpendi- 
cularto BD; and drawing a Line 


A Lt ſhall be equall ro IQ; and 
A Q parallel 'to'G ». It is to be 
demonſtrated, that the Portion bein 
demitted into the Liquid , and inclined, fo,a tharies Baſe touch 
the Liquid, it ſhall Rand fo inclis , 
ned, as''that'its Axis ſhall make 
an Angle with the Surface of the 
Liquid | lefſe than the Angle g 3 
and its Baſe ſhall not in the feaſt 
couch the Liquids Surface. © For 
let it be'demitted into the Liquid, 
and let it ſtand, fo, as that its Baſe 
d$ touch the Surface of the Liquid 
im one Point only : and the Portion 
being cut thorow the Axis by a 
Plane ere& unto the Surface of the Liquid, let the Soon of 
the Portion be A N'ZL, the Section Fa | 
ofa Rightangled Cone ;' that 'of | 
the Stkface of the Liquid AZ; and 
the Axis of the Portion and Dia- 
meter of the Se&tion BD ; 'and let 
B D' be cut ih the Points K'and R 
as hath: been ſaid aboye; and draw 
N F. parallel to''A Z, and tonching 
7 Se&ioj of the Cone in the Point /A 
N ; andNT parallel to BD; and ——— . 
N S perpendicular to the ſame. Be- 
cauſe , now , that the Portion is in Gravity to the Liquid, as 
the Square made of + 1s to the Square B D3; and fince that as the 
Portion is to the Liquid in Gravity, ſo is the Square NT to the 
Square B D, by the things that haye been ſaid; it is plain, that 
NT is equal to the Line 4 ; And, therefore, allo, the Portions 
AN Zand AGQ are equall. And, ſeeing that in the Equall and 
Like Portions AGQL and ANZL; there are drawn from the 
Extremities of their Baſes, A Qand A Z which cut off equall Porti- 
ons : Itis obvious, that with the Diameters of the Portions Oey 
MmaKe 


OftheNATATioN . Libs 4; 
make equall Angles; and that in the Triangles NFS and' G»C; 
the Angles at F and , are equal}; as'allo, that SB and BC; and 
SR and CR are equall to one another, : And, theretore, NX and 
G Yare alſo equall; and X Tand YI. And ſince GH is double. 
to HI, N X ſhall be lefſer than double of X T. Let N M therefore 
be double toMT ; and drawing a Line from M to K, prolong it 
unto E. Now the Centre of Gravity of the whole ſhall be the 
Point K; of the part which is in the Liquid the Point M ; and 
that of the part which 1s above the Liquid in the Line prolonged, 
as ſuppoſein E. Therefore, by what was even now demonſtrated, 
it is manifeſt that the Portion ſhall not ſtay thus, but ſhall incline, ſo, 
as that its Baſe do in no wile touch the Surface -of the Liquid. 
And that the Portion. will ſtand, fo, as to make an Angle with the 
— Surface of the Liquid lefler than 
L the Angleg, ſhall thus be demon- 
| ſtrated. Let it, if poſſible, ſtand, 
ſo, as that it do not make an Angle 
D lefler than the Angleg; and dilpoſe p 
| _ all thinggelſe in the ſame manner as 
KR RB before; as is done in the preſent 
SJ Figure. We are to demonſtrate 
A _ B mn the ſame method, that NT is e- 
iS ty ZR+x quallto 4 ; andby the (ame reaſon, 
N equallalſlotoG I. And ſince that in 
the Triangles Pg, C and NF 'S, the Angle F is not leſſer than the 
Angle «, BF ſhall not be greater than BC : And, therefore, neither 
ſhall SR be leſſer thanCR; norN X than PY : But ſince PF is 
oreater thanN T, let P F be Selquialter of P.Y: NT ſhall be leſſer 
than Seſquialter of N X : And, therefore, N X ſhall be greater 
than double ofXT. Let NM be double of MT; and drawing a 
Line from M to K prolong it. It is manifeſt, now, by what hath 
been ſaid, that the Portion ſhall not continue in this poſition, but ſhall 
eurn about, ſo, asthat its Axis do make an Angle with the Surface 
of the Liquid, leſſer than the Angle e. 
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LRN an A Fes thine: which 


:: call Adwiſo,' I ſhould before. this time 
| haye put forth, might peradyenture make 
; ſome:thinke,. either that I'had wholly 
reli nquiſhed |. my, farther, | iwployment 
abour de new Celeſtiall - Obſervations ; 

. . _ or that, at leaſt, I handled. them very 
comilfely 5 1 Joe judged fit ito render an account , aſwell 'of my 
deferring that , as of my writing , and publiſhing this treatiſe. 

As to the firſt, rhe laſt diſcoveries of Saturn to be tricorporeall, and 
of the nwtations of Fi igure in Venxs, like to thoſe that are (een in the 
Moon , together with the Conſequents depending thereupon, have 

not fo much-occafioned. the derpur , as the inveſtigation of the times 
| of the Converſions of cach of the Four Medicean Planets about Ju- 
piter, which I lighted upon. in April the year paſt, r611,at my being in 
| Kome;where,in the end,l affertained my ſelfe, that the firſt and neereſt 
to Tupiter,moved about 8 gr. & 29m. of its Sphere in an houre,make- 
ing its whole revolution in one naturall day, and 1$ hours, and almoſt 
an halfe. The ſecond moves in ity Orbe 1 4:.gr. £3 min: or very neer, 
in an hour, and its compleat conyerſion is conſummate in 3 dayes,r 3 
hours, and one thicd, or thereabouts. - The. third paſſerh in an; hour, 
2 gr. 6 min. little more or leſs. of its Cucle, and meaſures it albin 7 
dayes, 4 hours, or yery neer. . The fourth, and more remote than the 
>| , gocs in one houre,0.gr. 5.4 41i, and almoſt anhalfe of its Sphere, 
and finiſheth ic all mj16, dayes and very 'neer 1 hours. - But be- 
cauſe the.exceſlive velocity of their returns or reſtitations, requires a 
moſt ſcrupulous prefiieneſſs to NOM _ places, intimes: r_ 

2 


l many expeb , -and which according to the His Nuncio FM 
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_ GarirxeusOf the 
and future, eſpecially if the time be for many Moneths or'Years; | 
am therefore torced, with other Obſervations, and more exa@ chan 
the former, andin times more remote from one anocher , to corre& 
the Tables of ſuch Motions; and limit them even to the ſhorteſt mo- 
merit for ſuch exa&neſle my firſt Obſervations ſuffice not; not buly 
in regard of the ſhort intervals of Time, but becauſe Ihbd nor as then 
found out a way to meaſure the. diſtances between the ſaid Planets 
by any Inſtrument : I Obſerved fuch Intervals with fimple relatiou 
to the Diameter of the Body of Fupiter ; raken, as we have ſaid , by 
the eye, the which, though they admit not errors of above a Minute, 
yet they ſuffice not for the determination of the exa@ preatneſs of the 
Spheres of thoſe Stars. But now that I have hit upon a way of ta« 
king ſuch meaſures without failing,ſcarce in a very few Seconds; will 
_ continue the obſervation to the very occultation of FUPITER , 
which ſhall ſerve to bring us to the perfe& knowledge of” the Mari 
ons, and Magnitudes of the Orbes of 'the ſaid Planets, togethet 


AOL 


Th anbors Als with fome her cvodequenges thence ani. Td 12 Be 
che Solar Spors, things the obſervation of ſqme obſcare Spots, whichse diſcover 
ed in the Solar Body, which chanping ;poſition in that 4 Fox md 
to our conſideration a great argument either that the ' Surrrevolyes in 
it ſclfe, or that perhaps other Starts'y/in like "manner as Venxs and 
Mercury, revolve about it, inviſible in, other times , by reaſon of their 
(mall digreſſions, lefſethan that of Mercury , and only vifible when 
they interpole between the Sun and our eye, or elſe hint the truch 
of both this and that 3 the certainty of which things ought not to be 
contemned , nor omitted. fy F 
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Continnall obſervation bath at laſt' aſſured me that theſe Spots are 
matters contiguous to the Body of the Sun, there continually produced 
4 great number,and afterwards diſſolved , ſome''in a ſhorter, ſome in' a 
longer time , and to be by the Converſion or Revolution of the Sun in it 
ſelfe ,: which in «i Lunar Moneth 5 ON thereaboxts, finiſbeth tf Period, 
caried about \in a Circle , in accident great of it ſelfe , and greater for 
its Conſequences, - F 


20 arg agg As to the other particular in the next place. * Many cautes haye 
ducing t Fin moved me to write the pretent Tra&, the ſubje& whereof, is the 

this Treatiſe, Diſpute which I held ſome dayes fince, with ſome learned men of 
this City , abour which, as your Highnefſe knows, have followed 
| many Diſcourſes : The principatl of which Cauſes hath beer the 
Intimation of your Highneffe , having 'commended to me Writing, 

as aſingular meanstomake' true known from falſe, reall from appa- 

rent Reaſons, facr better than by Diſputing vocally; where the 

one or the other, or very often both the Diſputants , throuzh too' 

great 
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greate heate , or exalting of the yoyce, either are notunderſtood, 
or elſe being tranſported by oſtentation of not yeilding ro one ano- 
ther  farr from the firſt Propoſition, with the novelty, of the 
various Propoſals , confound both themſelves and' their Auditors. 
Moreover, it ſcemed ro me convenient to informe. your: High- 
: nefſe of all the {equell, concerning the Controverfie of which [ 
: treat, as it hath been advertiſed often already by others : and becauſe 
: the Do&rine which I follow, in the diſcuſſion of the poiat in hand, 
13 different from that of Ariſtotle ; and interferes with his. Principles, 
© BN 
© 


I have conſidered that againſt the Authority of that moſt famous TT 
Man, which amongſt many makes all ſuſpe&ed that comes not from 
1 the Schooles of the Peripateticks, its farr better to give ones Reaſons 
by thePen than by ward of mouth,and therfore I relolved to write the 
preſent diſcourſe : in which yet hope todemonſtrate that it was not 
out of capritiouſneſſe , or tor that I had not read or underſtood 
Ariſtotle, that ] ſometinges ſwerve from his opinion, but becauſe 
ſeycrall Reaſons perſwade me to it, and the {ame Ariſtotle. hath .,;2,j. refers 
tought me to fix my judgment ov that which - is grounded upon Reaſon to the 


4 
r 
.. 
© 


Reaſon, and not on the bare Authority of the Maſter; and it is {p9rity otan 
, moſt cerraine 2ccording to the ſentence of Alcinoos, that philoſophas _ 
d ting ſhould be free. Nor 1s the refolution of our Queſtion. in my The bencht of 
" judgment without ſome benefic to the Univerſall, foraſmuch as this Argument- 
n creating whether the figure of Solids operates, or not; in their going, 
or not going to the bottome in Water, in occurrences of building 
E- Bridges or other Fabricks on the Water, which happen commonly 
| in _ of grand import , it may be of great availe to know the 
- rrutn. _.. a 
Y I fay therfore,that being the laſt Summer in company with certain 
Learned men, it was ſaidin the argumentation; That Condenſation Condenſation 
F | was the propriety of Cold, and there was alledged for inſtance, the = Jonny of 
pd example of Ice: now I at that time ſaid, that, in my judgment, © he Pa 
Z the Ice ſhould be rather Water rarified than condenſed , and my ricks. 7 
* reaſon was, becauſe Condenſation begets diminution of Maſs, and on pother *— = 
augmentation of gravity, and RarifaQtion cauſeth greater Lightneſs, condenſed , and | 
and augmentarion of Maſle : and Warterin freezing , encreaſeth in-Why: 
” Maſle , and the Ice made thereby is lighter than the Water on which 
- it {wimmeth. | PO 2 
of P 
d  WhatI ſay, is manifeſt, becauſe , the medium ſubtracting from the 
1E wbole Gravity of Sollids the weight of ſuch another Maſſe of the ſaid 
BY Medinm;, as Archimedes proves in bis * Firſt Booke De Infidentibus 11 libs L al. dla 
oF Humido; when ever the Maſſe of the ſaid Solid encreaſeth by Diſt raStion, ” anna ah 
ie the more ſhall the Medium detra& from its entire Gravity ; and lefſe, 
7 when by Compreſſion it {ball be condenſed and reduced to a leſſe Moſſe. 
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Figure operates It was anſwered mezthat that proceeded not from the greater Levity; 


not in the Nata- 
tion of, Sollids. 
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but fi om the Figure , large and flat, which not being able to pene- 
trate the Reſiſtance of the Water,is the cauſe that it lubmergeth not. 
I replied;that any piece of. Ice, of whatſoever Figure , {wins upon 
the Water, a manifeſt figne, that ics being never ſo flac and. broad, 
hath not any part in its floating : and added, that it was a manifeſt 
proofe hercof to ſee a piece of Ice of very broad Figure being chruſt 
to the botome ot the Water, ſuddenly return to flote atoppe, which 
had it been more grave, and had its {ſwimming proceeded from its 
Forme , unable to penetrate the Reſiſtance of the Medinm , that 
would be altogether impoſlible; I concluded therefore; that the Figure 
was in ſort a Cauſe of the Natation or Submerſion of Bodies , 
but the greater or lefle Gravity inreſpect of the Water : and there- 


fore all Bodyes heavier thanit of what t igure ſoever they be, indiffe- 


rently goto the bottome,and the lighter,though of any figure, float 


indifferently on the rop : and Iſuppole thag thoſe which hold other- | 
wile , were induced to that belicfe, by ſceing how that diverfity 


of Formes or Figures, greatly altereth the Velotity , and Tardity 
of Motion ; ſo that Bodies of Figure broad and thin, deſcend 
far more lealurely into the Water , than thole of a more compaGted 
Figure, though both made of the {ſame Matter : by which ſome 
might be induced to believe that the Dilatation of the Figure might 
reduce it to ſuch ampleneſle that it ſhould not only retard but wholly 
impede and take away the Motion , which I hold to be falſe. Upon 


this Concluſion, in many dayes diſcourſe, was ſpoken much, and 


many things, and divers Experiments produced , of which your 
Highneſle heard, and ſaw ſome, and in this diſcourle ſhall have 
all that which hath been produced againſt my Afſertion , and what 
hath been ſuggeſted co my thoughts on this matter , and for con» 
firmation of my Conclufion : which it it hall ſuflice ro remove that 
(as 1 eſteem hitherto falſe) Opinion , I ſhall thinke I have not 
unprofitably ſpent my paynes and time. and although that come 
not to paſſe, yet ought I to promiſe another benefit ro my ſelfe, 


namely , of attaining the knowledge of the truth, by hearing my 


Fallacyes confuted, and true demonſtrations produced by thoſe 
of the contrary opinion. | 

And to proceed with the greateſt plainneſs and perſpicuity that 
I can pollible, it 1s, I conceive, neceſfary , firſt of all to declare 


what is the true, intriaſecall , and totall Cauſe, of the aſcending of 


{ome Sollid Bodyes in the Water, and therein floating ; or on the 
contrary , of their fioking. and ſo much the rather in aſmuch as 1 


cannot fatisfie my ſelfe un that which Ariſtotle hath left written on 
this Subzec. | 


The cauſcotthe I ſay then the Cauſe why ſome Sollid Bodyes deſcend to the 
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Bottom of Water, is the exceſſe of their Gravity , above the merſion of Sol- 


Gravity of the Water; and on the contrary , the exceſs of the 
Waters Gravity above the Gravity of thoſe, is the Cauſe that other's 
do notdeſcend, rather that they riſe from the Bottom, and aſcend 
to the Surface. This was ſubtilly demonſtrated by Archimedes in 
his Book OftheNartation of Bop1es : Conferred afterwards 
by a very grave Author, bur, if I erre not inviſibly, as below for 
defence of him, I ſhall endeavour to prove. 

I, with a different Method, and by other meanes, will endeavour 
ro demonſtrate the ſame , reducing the Cauſes of ſuch EffeRs to 
more intrinſecall and immediate Principles, in which alſo are diſcs- 
vered the Cauſes of ſome admirable and almoſt incredible Acci- 
dents, as that would be, that a very little quantity of Water, ſhould 
be able, with irs {mall weight, to raiſe and ſuſtain a Solid Body, an 
hundred or a thouſand times heavier than it. | 

| And becauſe demonſtrative Order fo requires, I ſhall define cer- 
rain Termes, and afterwards explain fome Propoſitions, of which, 
as of chings true and obvious, I may make uſe of to my preſent pur- 


ole. . 7 
" . DEPINITION-T. 


] then call equally Grave in ſpecie, thoſe Matters 


of which equall Maſſes weigh equally. 


As if for example, two Balls, one of Wax, and the other of ſome 
Wood of equall Maſfe, were alſo equall in Weight, we ſay, that 
ſuch Wood, and the Wax are in ſpecie equally grave. 


DEFINITION II. 


But equally grave in « Abſolute Gravity, we call two 
Sollids, weighing equally , though of Maſs they be 
unequall. RT 6 


As for example, a Maſs of Lead, and another of Wood, that 
weigh each ten pounds, I call equall in Abſolute Gravity, though 


| the Maſs of the Wood be much greater then that of the Lead. 


And, conſequently,leſs Gr avein ſpecie. 
DEFINITION 11I. 


ids in the Wa. - 
re | 


I call a Matter more Grave in ſpecie than anotber, of 


which a Maſs. equall to a Maſs of the «ber, ſhall 
weigh more. And 
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- And ſol ſay, that Lead is more grave in ſpecie than Tinn, becaiiſe 
if you take of them two equall Maſles, that of the Lead weigherh 


cy's DEFINITION 1V, 


But Icall that Body more grave abſolutely than this, if 
that weigh more thanths, wahout any reſpeft had to 
the Maſſes. 


And thus a. great piece of Wodd is ſaid to weigh more than a 
little lump of Lead, though the Lead be  ſpecie more heavy than 


the Wood. And the ſame 1s tobe underſtood of theleſs grave in 
ſpecie, and the lels grave abſolutely. nt 
Theſe Termes defined, I take from the Mechanicks two Princi- | | 
ples : theficſt is, that *»_ | 
AXIOME. I. ' 

Weights abſolutely equal, moved with equall Velocity, | « 
are of equall Force and Moment in their operations. 
DEFINITION V. it 


Moment, amongſt Mechanicians, fignifieth that | o 
Vertue,that F orce,or that Efficacy, with which || n 


the Mover moves, andthe Moveable reſiſts | c 

Which Vertue dependes not only on the ſumple Gravity , but on the | ai 
Velucity of the Motion, and.on the dizerſe Inclinations of the Spaces re 
along which the Motion is made : For a deſcending Weight makes a | ur 
greater Impetus an g Spare anch declining, thanin one leſs declimwg 3 n: 
and in ſumme, what ever zs the occaſion of ſuch Vertue, it ewer retaines H 
the ngme of Moment; xor in my fudgement, js this ſence new in our at 
1diome, for, if I mivtake not, I think we often ſay ; This is a weighty th 
buſineſſe, but the other 1 of ſmall moment  : and we conſider lighter mat- al 
ters aid let paſs thoſe of Moment , a Metaphor, I ſuppoſe, taken from G 
the Mechapicks. | ; is 


As forexample, two weights equyall in abſolute Gravity, being W 
put i8to a Ballance of equall Arms, they ſtand in Equilibrinm , nei- 
ther one going down, nar the other up : becauſe the equality of the 

Diſtances of both, from the Centre on which the Ballance is ſuppor- }} 
ted, and about which it moves, cauſcth that thoſe weights, the ſaid 
Ballance moving, ſhall in the ſame Time moveequall Spaces, thart is, 

| ſhall move with cquall Velocity , ſo that there is no reaſon for which 

this 


£ 


id 
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this Weight ſhould deſcend more than har, or that, more than, this ; 


and therefore they make an Equilibrizm, andtheir Moments continue 


of ſemblable and equall Vertne., _ 
_ The.fecond Principle is; ,/| That 
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the Velocityof the Motion. / 1, |. 1/4 
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Force , Moment and Vertue unequall : .and the 


uncquall, are o 


more potent the more ſwift, according tothe proportion of the Ve- 
« 4 —_— . : « TFT ? 
locity of the one, to the Velocity of the other. ,. Of this wehave a 


very pertinent example in the Balance or Stiliard of unequall Arms, 
at which Weights abſolutely equall being ſuſpended, they do, not 
weigh down, and pravitate equally, but that whichis at a greater 
diſtance from the | Seay about which the Beam moves, Xznde 
raiſing the other, and the Motion of this which aſcends is flow, and 
the other {wift : and ſuch is the Force and Vectue, which from the 
Velocity of the Mover, is conferred on the Moveable, which receives 
it, that 1t can exquiſitely compenſate, as much more Weight added to 
the other {lower Moveable : ſo that if of the Arms of the Balance, 
one were ten times as long as the other, whereupon in the Beames 
movyingabout the Centre, the end of that would go ten times as far 
as the cad of this, a Weight ſuſpended at the greater diſtance, may 
ſuſtain and poyſe another ten times more grave abſolutely than it : 

and rhatbecauſe the Stiliard movings the leſſer Weight ſhall move 
ten times faſter than the bigger. It ought alwayes. therefore to be 

underſtood, that Motions are according to the ſame Inclinations , 

namely, that if one of the Moveables move perpendicularly to the 

Horizon, then the other makes its Motion by the like Perpendicular; 

and if the Motion of one were to be made Horizontally ; that then 

the other is made along the ſame Horizontall plain : and in ſumme, 

alwayes both in like Inclinations. This proportien between the 

Gravity and Velocity 1s found in all Mechanicall Inſtruments : and 

is conſidered by Ariſtotle, as a Principle in his Mechanicall Queſtions; 

whereupon we alſo may take it for a truc Aſſumption, That 


AXIOME 1I. 


Veights abſolutely mequall, do alternately connterpoyſe 
and become of equall Moments, as oft as their Gravi- 
ries,with contrary proportion, anſwer to the Velocity of 


their M Of10N5. Rs 


Moment and Force of the Gravity, i#.encreaſed by 
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 Sothat Weg abſolutely .cquall, but conjoyned with, Velociry 
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That is to ſay,that by how machrhe one is leſs grave than the'sther; 


—— by ſo much is it in a conſtitution of moving more ſwiftly then'thar. 


Having prefatically explicated theſe things, we may hegin to en« 
quire, what Bodyes thoſe are which totally ſubnitrge in Water, and 
go to the Bottom, and which thoſe that by conſtraint float on the 

| top, (o that being thruſt by violence under Water, they return to 
ſwim, with one part of their Maſs viſible above the Surface of the 
Water 3 and this we will do by confidering the reſpedtive operati- 


on of the ſaid Solids, and of Water : Which operation followes 


TORR mig» > the Submerſion and ſinking; and this it is, That in. the Submerſion 
merſion of So- that the Solid maketh, being deprefled. downwards by its proper 
lids in the V/a- Gravity, it comes to drive away the water from the place where ir 
anon ſucceſſively ſubenters, and the water repulſed rileth and aſcends 


above its firſt levell, to which Aſcent on the other ſideit, as being a 


grave Body of its own nature, reſiſts : And becauſe the deſcending 

Solid more and more immerging , greater and greater quantity of 

Water aſcends, till the whole Sollid be tabimerged z its neceſſary to 

compare the Moments of the Reſiſtance of the water to Alſcenfion, 

with the Moments ofthe preflive Gravity of the Solid : And if the 

Moments of the Reſiſtance of the water, ſhall equalize the Moments 

Wi hat Solids of the Solid, before its totall Immerſion ;_ in this cafe doubtleſs there 
qr pn * onthe fall be made an Equilibrium, nor ſhall the Body fink apy farther. 
POR» But if the Moment of the Solid, ſhall alwayes exceed the 'Moments 
ſhall inketo the Wherewith the repulſed water ſucceſſively makes Refiſtance, that 
bOLOMe. Solid ſhall not only wholly ſubmerge under water, but ſhall deſcend 
tothe Bottom, Butif, laſtly, in the inſtant of totall Submerſion, 

: What Solids the equality ſhall be made between the Moments of the prement 
places of theWa- Solid, and the reſiſting Water ; then ſhall reſt, enſue, and the ſaid 


tcr. Solid ſhall be able to reſt indifferently, in whatſoever part of the 


» 
o 


water. By this time 15s manifeſt the neceſſity of comparing the 


The Gravitic of Hay | FLAT LH | "A. R X 
fy Gravity ofthe water, and of the Solid ; and this compariſon might 


Solid muſt þ: at firſt ſight ſeem ſufficient to conclude and determine which are the 


comparcd in all Solids that float a-top, and which thoſe that ſink to the Bottom in the 
Provlems,ot Na- 


tation of Bodies, WATET » allerting that thoſe ſhall float which are leſſe grave in ſpecie 


than the water, and thoſe ſubmerge, which are #n ſpecie more grave. 
For it ſeems in appearance, that the Sollid in finking continually, 
raiſetht fo much Water in Maſs, as anſwers to the parts of its own 
Bulk fubmerged : whereupon it is impoſlible, that a Solid leſs grave 
7n ſpecie, than water,ſhould wholly ſink, as being unable to raiſe a 
weight greater than its own, and ſuch would a Maſs of water <quall 

' to1ts own Maſs be. Andlikewiſe it ſeems neceſfary, that the graver 
_ Sol1ds do go to the Bottom, as being of a Force more than ſufficient 
for the railing a Maſe of water, equall to its own, though inferiour 
in weight. Nevertheleſs the bufineſs ſucceeds otherwiſe : and 

| though 


hi 


4 
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thaugh the Concluſions are. true, yet are the Caules thus afli igned 
deficient, nor is it true, that the Solid in lubmerging, raiſeth and 
repulſerh Maſſes of Water, equall to the parts of it ſelf ſubmerged; 
but the Water repulſed, is alwayes lels than the parts of the Salid The water re- 
ſubmerged : and ſo much the more by how much the Veſſell in pulſcdis ever lels 
which the Water is. contained. is narrower : in ſuch manner that it *}*" Sold fub. 
hinders nat, buc that. a Solid may ſubmerge all under Water, with- merged. 
out raiſing. {ſo much Water in Maſs, as would equall the tenth or 
rweneicth part of its own Bulk .; like as on the contrary; a Very (maj 
qu: ey 

{mall quantity of Water, may. raiſca very great Solid Mals, though of water, my 
ſuch Solid ſhould weigh abſolucely a hundred times as 'much,:.or f22* 2 uy 
more, than the {aid Water, if {fo be that the Matter of that ſame OY SPOT 
Solid be is ſpecie lels grave .than the Water. . And' thus w great 
Beam, as {uppoſe of a 1000. weight, may. be raiſcd and botn afloat 
by Water, which. weighs not go ©. : and this happens when 'the Mo- 
ment of the Water is compen ated by the Velocity of as Motion. 

. But becauſe luch.chings, propounded thus in abſtradh, are ſome- 
I diticult'to.be.comprehended, it would be good to demonſtrate 
them by ;partzcvlarexamples';: and for facility of: demonſtration, we 


will tuppole the Veſlels in which we are to put-the Water, and place 


the Solids, tv be inviroa'd andincluded with ſides erected perpendi- 
cular to lie Fjane of the Horrzon; andithe ' Solid that 45 to' be put 
into ſuck v<{l-il ro 'be either. OO rang -of elſe an'upright 
Prifme. . 

The which at Ny declbved, I phocerd to demonfirave the truth 
Y what hav been breath, forming the _ g Thepreae, 
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The Mals of the W ater Ns nas in the ſub- The Proportior 


merging of a Solid, Priſmeor Cylinder, or that 45 marco. 


. abaſeth in taking it out, 18 lefs _ 'the Maſ' 5 of ſmerged- 
the faid Soltd, ſo depreſſed, or advanced * and 
hath ta it the ſame proportion, that. the Surface 
" of the Water circumfuling the Solid, bathtothe 
- ſamecircumntuſed TE TO wWACh the Baſe 


of the Solid. 
L- Levell E FG, be fore the S olid Priſme HI K be therein immerged; 

but after that it 1s depreſſed under Water, let the Water be raiſed as 
high as the Lewell LM, the Solid HIK ſhall then be all under W ater, 
end the Maſs of the elevated Water ſball be LG, which 5 leſs than the 


Ogg Maſs 


3 it i 


Et the Veſſell be A B C D, gue in it LITE Water SEP) up to $7 


HS SIG. id, > 
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Maſſe of the Solid depreſſed , namely of 
H 1 K, being equall to the only part EIK, 
C which is contained under the firſt Level] | 
Ng... E FG. Which is manifeſt, becauſe if | 
Keen the Solid HIK be taken out, the Water 
F I G ſball return into the place occupied by 
T | the Maſs EIK, where it was continuate be. 
> fore the ſubmerſion .of the Priſme. And 
_ the Maſs LG being equall to the* Maſs 

_ » EK : addethereto the Maſs EN, and i 
ſhall be the whole Ma ſs E M, compoſed of the parts of the Priſme EN, 
and of the Water N F, equall to the whole Solid HI K : And, there- 
fore, the Maſs L G ſball bave the ſame proportion to E M, as to the 
Maſs HI K : But the Maſs LG bath the ſame proportion to the Maſ's 
EM, as the Surface LM hath to the Surface MH ©: Therefore it is ma- _ 
 nifeRR, that the Maſs of Water repulſed LG, us un proportion to the Maſs 
of the Solid ſubmerged HIK ;, as the Surface LM, namely, that of the 
Water ambient about the Sollid, to the whole Surface H M, compounded 
of the ſaid ambient water, and the Baſe of the Priſme HN. But if we 
ſuppoſe the firſt Level of the Water tbe according to the Surface H M, 
and the Priſme allready ſubmergedHIK; and after to betaken out and © 
raiſed to E AO, and the Water to be faln from the firft Levell H LM as 
lows EFG; It « manifeſt, that the Priſme E A O being the ſame with 
HIK, its ſuperiour part HO, ſhall be equall to the inferiour EI K : 
and remove the common part E N, and, conſequemly, the Maſs of the 
Water L G is equall te the Maſs HO; and, therefore, leſs than the 
Solid, which is without the Water, namely, the whole Priſme E.A O, to 
which likewiſe, the ſaid Maſs of Water abated L G, hath the ſame propor- 

' tion, that the Surface of the Waters circumfuſed L M bath to the ſame 
' circumfuſed Surface, together with the Baſe of the Priſme AO: which 
hath the ſame demonſtration with the former caſe above. 

And from hence is znferred, that the Maſs of the Water, that riſeth in 
the immerſion of the Solid, orthat ebbeth in elevating it, is not equall to 
all the Maſ< of the Solid, which is ſubmerged or elevated, but to that 
part only; which in the immerſion is under the firſt Levell of the Water, 
and in the elevation remaines above the firſt Levell : Which + that 
which was to be demonſtrated. We will now purſue the things that 
remain. 

And firſt we will demonſtrate that, 
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© W hen in one of the above ſaid eſſe els , of What ever The propoition 
9 breadth, whether wids 01 narrow, there '#s placed ſu uch Ce Gola 
- a Prifme or Cylinder, invirid with Water, if we ele- "* 

| Tatethat Solid perpendicularly, the I ater circumfu- 

ſed ſhall abate, and the « Abatement of the I ater, 

Nl fol have the ſame proportion to the Tees of the 

Priſme, as one of the Baſes of the gore me, hath fo 

" the Surface of the W ater C ircumfnſe, ed. | 


Magine in the Veſſell;asis aforeſaid the 1 -17. | cog 
Priſme A CDBitobepl laced, and in the TT] 


: reſt :of the Space the Water-to be dif- _: [i 

fuſed -as far as the LevellE A,;:: and rais 
ſing the. Solid let - it | be transferred to. 1: 

: GM, and. let the Water be abaſed from '1.;.:: 

; E A'to+N'O : I ſay, that:the.!deſcent. of by 

F 

h 


the Water, meaſured by- tle Line: A-Q,: . m 
| hath che (ameproportion tothe; riſe of the | _ | 
Prime, meaſured by:the Line G A, as the Baſe of the Solid GH 

* hath tothe Surface ofthe. Water N.O.}-- The which is tnanifeſt -z 
e becauſe the-Maſ:of: the Solid -G A BH, -raiſed above the firſt Levell 


y E A B; 's-<quall-to:the Maſs of: 'Watet: that! is abaſed EN A. 
b Thetefbore; EN G6 A:and :G:AB Hate:twe: equall Priſmes ;: for of 


equall Priſnes, the Baſes anſwer contra racheinheig bts : There- 
fore; as the: 'Altitade A O'is tothe; Altitude AG, ſo is the Superfi- 
cies or 'Baſe' G'H-1o/the Surface of the WaterN O.; If therefore, 
for example, a Pillar. were ereged:in awaſte;Pond full. of Water, 
” or elſe. ina Well, capable of little more;then._ the Maſs of the ſaid 
Pillar, in clevating the ſaid Pillar, and taking /it,out of the Water; | 
according as it rifethy the: Water thatinvarors it will radually abate, I 
'3 and the abafement bf \the:. Water -ar' the: inſtazis: of lifring out the I 
a Pillar, ſhall have the ſame peopdrtiony that the thickae(s of. thi Pillar Y 
is hath to the excels of the breadth of the {aid[Porid:or. Well, - 4baye 
the thickneſs of the ſaid Pillar :!{0;thaviif.che-breadth'ef-the Well 
were-aneighthipattlarger:than' bet thicknef9lot the: Pillar, and: the 7 
breadrh:of the Pond ewenty [five tiinits-asigreat as. the-ſajid thicknelss Why. A "Ia 
i& the Piffars acctidingorie toat,he wares; bn(the Well all deſcend gant by ” 
= ſevenfobr, and that'in the Pondpuly ofdfedtiiis od. 5” 15 6 Nayerh b un- | 
This Demonſtrazed, it witkigit' bedifficele, to ſhow: the true iy Cal deg fc 
caule, ow it comes to pals, that, Ggg 2 T HE O- 
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A Priſme or regular ( "winder, of a ſubſtance ſpecifcalh 
leſs grave than I ater, if it ſhould be totally ſubmerged 
1nW ater, ftayes not underneath, but riſeth, thongh the 
Water circumfuſed be very little, and in ab F ole 
Gravity, never ſo much inferionr to the Fray of the 
_ ſaid Priſme. 


Et then the Priſme AEFB, be put into the Veſſell C DFB, the 
ſame being lels grave in ſpecie than the Water : and tet the 
Water infuſed riſe to the height of the Priſme -: Lay y/that the 

Priſme left at liberty, it ſhall riſe, being born, up 

Fes TRE by the Water circumfuſed CDEA. !-:For the 

kai Ez Water C Ebeing ſpecifically more grave than 

+ | the Solid AF, the abſolute weight of the: water 

Pp {. C E, ſhall have greater 'ptoportion tothe abſo+ 

E311 Jute weight of the Prifme A; F, than che 'Mafs 

p"*:=-..o CE hath/to the Maſs AF (in regard the Maſs 
hath the [fame proportion to the Maſs, that the 

_ weight abſolute hath to the weight abſolute ; 

In ts, the Maſles are of the. ſame. Gravity: im. fpecie...) * But 

the Maſs C E is to the Maſs AF, as the Surface: ofthe: water A C,is 

to- the Superficies, or Baſc of the Priſme A B ; which i. the fame pro» 
portion as the aſcent pf the Prifme when it ſeth kack to the ———_— 
of the water ctrcumfaſed CE. .: .- | 
. Therefore, the abſolute: Gravay of the water c E, has; greatet 
proportion to the abſolute Gravuay of the Priſme' A F ;; than the = 
Aſcent of the | Priſme A/F:, hath ro the deſcent of "the ſaid 
water FE. Tic Nomencz:cherafent, .compounded of the abſolute 
Gravity of the water C'E, and oof the Veloaty of its deſcent, whilſt 
_ irforceably repulfeth and: radeth/ the Solid A F, -is greater than the 
Moment compounded of the abſoluce Gravity bf the Prifme A Fand 
of the Tardiey of its aſcent; with which Moment it contraſts and re» 
ſifts the repilſe-arid violence done it by the Moment of the water: 
| Thercfoxc, the Prime ſha be raiſed; 

# X roporon Ir fotlowes,: now, that weiproceed forward to FOR Yoon more 
which t>e Sub- particularly, how!much fack Solids! fhall be inferiour in Gravity to 
rior of $ 4 the water elevated; namely, what part of them ſhall ceſt lubmerged, 
is made, ** and what ſhall be viſible above rhe:Surface of the water : bur firſt 

1t 15 necellapy 46 demonſtrate the fablequent Lemma. 
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LEMMA: k 
The abſalme Gravities of Solids, have a propertios cOm- is aca: 
pormnded of the proportions of their ſpeci fcall Gravities, Giavky & 20 
and of their Maſſ ES. | rffohn com- 


96: of their 


Ec Aand B be two Solids. I ſay, that the AbſoluteOravity 2c Gravi, 


ties, and of theit 


of A, hath to the Abſolute Gravity of B, a proportion com- Maſſcs, 
| pounded of the propottions of the ſpecificall Gravity vf A, to 
the Specihicall Cravity of B, and of the Maſs 
A to the Maſs B, Let the Line D have the 


ſame proportion to F., that the (pecifick I 2 
Gravity of A, hath to the ſpecifick Gravity JG). = 
of B; andletEbetoF, as the Maſs A to the £ 


Maſs B : It is manifeſt, that the proportion | |2 |F> 
of D to F, is compounded of the proportions = | 

D and E; and; E and F. te is requiſite, nes 
therefore, todemanſtrate, that as D is to F, ſo the abſolute Gravity 
of A, is to the abſalute Gravity of B. Take the Solid C,<quall in 
Maſs to the Solid A, arid of the ſame Gravity iz ſperiggvith the Solid 
B. - Becauſe, therefore, A and C are equall in MafSthe abſolute 
Gravity of A, ſhall have to the abſolute Gravity of C, the ſame pro- 


Portion; as the ſpecificall Gravity of A, hath to the (pecificall Gravity 


_ of ©,or of B, which is the ſame i» ſpecie 3 that is,as Dis ro E.And,be- 


caule, Cand Bate of the ſame Gravity i# ſpecie, it ſhall be that as 
the abſoltite'weighe ofC, is to the abſolute weight of B, fo the Maſs 
C, or the Maſs Azid tothe Maſs B 3 that is,' as the Line Eco the Line 


F. As therefore; the abſolute Gravity of A , is to the abſolute 


Gravity 6f C, ſois the' Line D'to the Line E : and, as the abſolute 
Gravity of C, is tothe abſolute Gravity of B, ſo is the Line Eto the 
Line F +-Therefore,/ by Equality of proportion; the abſolute Gra- 
vity of Az.is to the' abſolute Gravity of B , as the Line D to the 
Line F : which was to be demonſtrated. I ptoceed now to demon- 
ſtrate;how that, ; 
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| The proportion If a Solid, (. ylinder, or Priſme , leſſe grave Jpecificalty 
of water requi- 


fite to make a 
Solid ſwim: 


thanthe I ater, being, put into a Veſſel, as above, of 
whatſoever greatneſſe, and the W ater, be afterward; 
infuſed, the Solid ſhall reſt in the bottom, unraiſed,zill 


the IW ater arrrve to that part of the Altitude, of the 


ſaid Priſme , to which its whole « Altitnde bath the 
ſame proportion, that the Specificall Gravity of the 
IW ater,hath io the Specificall Gravity of the ſaid 
Solid : bui infuſing, more I ater, the Sohd ſhall aſcend, 


Et the Veſſel] be ML GN of any bigneſs, andlet there be pla- 
ced in 1t the Solid Priſme DF G E, leſs grave in ſpecie than the 
water ; and look what proportion the . Specificall Gravity of 
the water, hath to that of the Priſme, ſuch Jet the Altitude DF, have 
to the Altitude F B. I ſay, that infuſing water'to the Altitude F B, 
the Solid D G ſhall not float, but ſhall Rand in Equilibrinm, (o; that 


* 


that every lirde quantity of water, that is infuſed; ſhall raiſe it. Let 


the water, theretare, be infuſed to the Levell ABC, and; becauſe 


_ the Specifick Gravity of the Solid D G, is to the Specifick Gravity of 


the water; asthe altitude B F is to the altitude F D; that is, as the Maſs 
B Gto the Mals G D ; as the -proportion of the: Maſs B G is to the 
Maſs GD, as the proportion of the Maſs G Dis to the Maſs A F ;they 
compole the Proportion of the Maſs B G to the Maſs A'F.Therefore, 
the Maſs B Gisto the Mais AF, in a proportion' compounded of the 
proportions of the Specifick Gravity of the Solid G D, to/ the Speci: 


fick Gravity of the water, and of the Maſs G D 


. to the Maſs AF : But the ſame proportions 
ot the Specifick Gravity of G'D\to the Specifick 
Gravity of the water, and of the Maſs. G Dro 
the Maſs AF, do alſo by the precedent Lenmy, 

F- compound the proportion of the abſolute Gra- 

9.2 vityof the Solid DG, tothe abſolute Gravity 

& FF ® of the Maſs of the water AF : Therefore, 
as the Maſs BG is to the Maſs A F, ſo is the 
Abſolute Gravity of the Solid D G, to the Ab- 

folute Gravity of the Maſs of the water AF. But as the Maſs B G 

is to the Maſs A F; fois the Baſe of thePriſme D E, to the Surface 

of the water AB and(o 1s the deſcent of the water A B, to the 

Elevation of the Priſme D G ; Therefore, the deſcent of the 
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water is to the elevation of the Priſme, as the abſolute Gravity of 


che Priſme, is to the abſolute Gravity of the water : Therefore, the 
Moment refulting from the abſolute Gravity of the water AF, and 
the Velocity of the Motion of declination, with which Moment ic 
forceth the Priſme D G, torife and aſcend, is equall to the Moment 


that reſults from the abſolute Gravity of the Priſme D G, and from 


the Velocity of the Motion, wherewith being raiſed, it would aſcend: 
with which Moment it refiſts its being raifed : becauſe, therefore, 
ſuch Moments are equall, there ſhall be an Equilibrium between the 
water and the Solid. And, it is manifeſt, that putting a little more 
water unto the other AF, it will increaſe the Gravity and Moment, 
whereupon the Priſme DG, ſhall be overcome, and elevated till that 


the only part BF remaines ſubmerged. Which is that that was to 
be demonſtrated. 


COROLLARY I. 


By what hath been demonſtrated, it is manifeſt, that Solids leſs gravy Now far Swlids 
$ graVe in ſpe- 


1n ſpecie thaz the water, ſubmerge only ſo far, that as much water in 


_ Maſs, as 6 the part of the Solid ſubmerged, doth weigh abſolutely as do ſubmerge. 


much as the whole Solid. 


For, it being ſuppoſed, that the Specificall Gravity of the waters 
is to the Speciticall Gravity of the Priſme:D G, as the Altitude 
D F, is to the Altitude FB 3 thats, as the Solid DG is to the 
Solid BG; we might eaſily demonſtrate, that as much water in Maſs 
as iscquall tothe Solid B G, doth weigh abſolutely as much as the 
whole Solid D G; For, by the Lemma foregoing , the Abſolute 
Gravity of a Maſs of water, cquall to the Maſs BG, hath tothe Ab- 
ſolute Gravity of the Priſme D G, a proportion compounded of the 
proportions, of the Maſs B G to the Maſs G D, and of the Specifick 
Gravit7 of the water, to the Specifick Gravity of the Priſme - Bat 
the Gravity in ſpecie of the water, to the Gravity in ſpecie of the 
P:iſme, is ſuppoſed tobe as the Maſs G D to the Maſs GB. There- 
fore, the Abſolute Gravity of a Maſs: of water, cquall to. the Maſs 
B G, isto the Abſolute Gravity of the Solid D G, in a proportion 


compounded of the proportions, of the Maſs B G to the Maſs G D, 


and of the Maſs DG to the Maſs GB; which is a proportion of 
equalitic. The Abſolute Gravity, therefore, of a Maſs of Water 
equall to the part of the Maſs of the Priſme BG, is equall to the Ab- 
ſolute Gravity of the whole Solid DG. 
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A Rule to equi- Ir followes, moreover, that a Solid leſs grave than the water, being | put =. 
librate Solids in 1: £507 of Pts FYk fy > vying : oh | 
the water. mto aV eſſell of any imaginable greatneſs, and water being circumfuſed | 
about it to ſuch a height, that as much water iu Maſs, as is the part of | | 
the Solid ſubmerged, do; weigh abſolutely as much a the wholeSolid,, 
it ſball by that water be juſtly ſuſtained; be the cixcumfuſed Water iv | 


quantity greater or leſjer. | 


For, if the Cylinder or Priſme M, lefs grave than the water, . 
| gra. in Subſequiteriall proportion, ſhalt be put into the capaci« 
| + ous Vefſell A B CD, and the water raiſed about it, to three 
| quarters of its height, namely, to irs Levell A D: it (hail b&{uſtained 
| and exactly poyſed in Equi- 
librium.. The lame will hap- 

_ Pen 3 it the Veſlell E NSF 
....A, were very 1mall, fo, that be- 
B eween the Vetlell and rhe So 
LEAN IR | .. lid M, there, were bur a very 

narrow (pace, and only capable of ſo much water, as the hundredth 
part of the Maſs M, by which it ſhould be likewiſe raiſed and erected, 
as before it had been elevated * to three 'foutths'of the heighe of the 
Solid : which to many at the firſt fight, may ſeem a notable Paradox, 
and beget a conceit, that the Demoriftration of theſe cffe&s, were 
ſophiſticall and fallacious : but, for thoſe wha ſoTepare it, the Ex- 
perument isa means that may fully fatjsfie them:' "Bur he that ſhall 
bur comprehend of what ImPÞrrance Velocity bf Motion'is; and how 
it exa&tly compenſates the defe& and want of Gravity, wilt ceaſe ro. 
wonder, 11 confjdering that if the elevation'ot the Solid M, the great 
Mats 6f water ABC D-abar&h very little, but the little Mas of 
warer EN $Fdecreaſech very much, and in an 'Iiſtant, 48 the Solid 
M befote did riſe, howbeir for * very ſhort ſpace : Whereupon che 
Moment, compounded of rhe fmall Ablojure Grivity of che water 
E NSP, aid of its'great Velocity in ebbing, cqualizerh rhe Force and 
and Moment, thatrctults fromthe compotitioa of the immenfe Gra- 
viry of the water ABC'D , with its great flownefle of 'rbbiog ; 
7he proportion f{nce that in the Elevation of the Sollid M, the abafement of the let 
according 0 icr watcr E S. is performed Juſt lo much more ſwiftly than che great 
which Wage I Maſs of water A C, as this is more 1n Maſs than that which we thus 
different Veſſels dein nitrate. 2 ae | bra 
_ [ani eh | In the rifing of the Solid M, its elevation hath the ſame proportion 
on of Solids, to the Circumtuled water ENSF, that the Suiface of the ſaid water, 
hath to the Stperficies or Baſe ot the (aid Solid M; which Baſe hath 
the tame proportion to the Sui face of the water A D, thar the abaſe- 
ment 


_— 
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ment orebbing of the water A C, hath to the riſe oc elevation of 
the ſaid Solid M. Theretore , by Perturbation of proportion, in the 
aſcent of the ſaid Sohid M, the abafement of the water ABC D,to 
che abaſement ofthe water E NS F, hath theſame proportion, that the 
Surfaceiot the water E'F, bath ro che Sarface of the water AD; 
that is, that the whole Maſs of the water ENS F, hath to the whole 
Maſs AB CD, bring equally high : It is manifeſt, therefore, that 
in the expulſion and elevation of the Solid M, the water ENSFE 
ſhall exceed in Velocity of Motion the water A BCD, aſmuch as it 
on the other ſide is exceeded by that in quantity : whereupon their 
Moments in ſuch operations, are mutually equall. | 


And, for ampler confirmation, and clearer explication of this, let us 
conſider the preſent Figure, (which if T be not deceived, may ferve to 
dete6i the errors of fome Pradtick Mechanitians, who npon a falſe founnda- 
tion ſome times attempt impoſſible enterprives, in which, unto" the large 
Veſfell E ID F, the narrow Funnell or Pipe I C AB is continued, and fups 
poſt e water infuſed into them, wwto the Level LGH, which water ſhell 
reſt in this poſition, ndt withowt admiration in ſome, who carmot conceive 
how it can be, that the-heavie charge of the great | k 31 
not elevate and repnlfe the lite quantity of the | = 
other, contained in the Fannell or Pipe C L, by - | 
which the deſcent of #t #s reſted ani hindered : I- 
the water G D to be'abaſed only to)_D, and [<= 
ſhall afterwards conſtder, what the water C'L * 
hath done, which'toigive place to the other, which © | = 
7s deſcented fromthe Levell G H, to the Levell ho: 
Q_0, ſhatl of neceſſity bave aſcended m the ſame \ | = 
time, from the Lewell L unto AB. And the \A \ 

aſcent LB, ſhall be ſo much greater than the de» 

ſcem G O_, by how mmeb the brewdth of the Veſſel - 
GD, is greater than that of the Famell F' C3 4 
which, in fumme, s as mmch as the water GD, ibto 251480 
is more thau the water LC: but' m regard that'the Moment of the Velceity 
of the Motien, is one Moveable, compenſates thit of the Gravity of  ato> 
ther, what wonder is it; if the ſwift aſcent of the leffer Water © L, ſhall 
reſiſt the flow deſc em of the gremer GD? © ff? 155 TORN 


The fame, therefore; happensin this operation, as in thi Stilliard, 
in which weiphtit of tyo pounds coanterpoyſeth an ochet of” 200, 
asoften 4s that ſhall movein the ſame" rime, 4 ſpace 106 times great- 
er than this * whithfalleth out "hen one Atthe of the Brain is an 
| Hhh hundred 
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hundred times as long as the other. Let the erroneous opinion of 
A ſli'y BG 25 thoie therefore ceaſe, who hold that a Ship is better, and caſier bora 
_ crap SY p in a great abundance of water, then in a leſſer quantity , (this was 
Occan, believed by Ariftotle in his Problems, Sei. $3, robl. 2.) it being on. 
the contrary true, that its poſſible, that a Ship may as well float in 
ten Tun of water, as in an Ocean. | 
A Solid ſpeci- Burt following our matter, I ſay, that by what hath becn hitherto 


haclly 814vr demonſtrated, we may underſtand how, that 
than the water, 


n be - bor | 
IF Wy ont: COROLLARY II. 


tity of Its : | : | . - 
One ofthe above namedSolids,when more grave in (ſpecie tban the water, 


can never be ſuſtained, by any whatever quantityof it. 


For having ſcen how that the Moment wherewith ſuch a Solid, 
_ as grave 7# ſpecte as the water, con traſts with the Moment of any Maſs 
of water Whatſoever, is able to retain it, even toits totall Submerſion, 
without its ever aſcending ; it remaineth, manifeſt, that the water is 
far leſs able toraile it up, when it exceeds the lame. in ſpecie : lo, 
that though you infuſe water till .its totall Submerfion, it ſhall ſtill 
ſtay at the Bottome, and with ſuch Gravity, and Reſiſtance to Eleva- 
tion, as is the exceſs of its Abſolute Gravity, above the Abſolute Gra- 
vity of a Maſs equalltoit, made of water, or of a Matter iz ſpecie 
equally grave with the water. : and, though you ſhould morcover 
adde never {o much water above the Levell of that which <qualizeth 
the Altitude of the Solid, it ſhall not,for all that,encreaſe the Prefſion, 
or Gravitation, of the parts circumtuſed about | the ſaid Solid , by 
which greater preſſion, it, might come to be repulſed ; becaulſc, the 
Reſiſtance is not made, but only by thoſe parts of the water, which 
at the Motion of the {ſaid Solid do alſo move, and theſe are thoſe 
only, which are comprehended by the two Superficies equidiſtant to 
the Horizon, andtheic parallels, that comprehend the Altitude of the 
Solid immerged in the water. , 
[ conceive, I have by this time ſufficiently declared and opened 
the way to the contemplation of the true, intrinſecall and proper 
Caules of diverie Motiqns, and of the Reſt of many Solid Bodies in 
diverſe Medjiams, and particularly in. the water, ſhewing how all in 
effect, depend on the mutuall exceſſes of the Gravity of the Movea- 
bles and of the Medaims : and, that which did highly import, re- 
moving the Objection, which peradventure would have begotten 
much doubting, and ſcruple in ſome, about the verity of my Con- 
clution, namely, how that notwithſtanding , . that the exceſs of the 
Gravity ofthe water, above the Gravity of, the: Solid, demitted into 
t, be the cauſc, of ts floating andriſing from the; Bottom to the Sur- 
_ taceyer a quantity of water,that weighs norten' pounds, can mw ; 
Solid 
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Solid that weighs above i 60 pounds : in that we have demonſtra- 
ted, Thar ir ſufficeth, that fuch difference be found between the 
Specificall Gravities of the Mediums and Moveables, letthe particular 

and abſolute Gravities be what they will : inſomuch; thar a Solid, 

provided thatit be Specifically leſs grave 'than the water, although 

ts abfolute weight were t 000 pounds, yet may it be born up and 


elevated by ten pounds of water, andleſs : andon the contrary, a- 
nother Solid, ſo that it be Specifically more grave than the water, 
choughin abſolute Gravity it were not aboyea pound, yecall the 
water inthe Sea, cannot raiſe it from the Bottom, or float it. This 
ſufficerh me, for my preſent occafion, to have; by the above declared 
Examples, diſcovered and: demonſtrated , without extending ſuch 
matters farther, and, as 1 might have done, into a long Treatiſe : 
yea, but that there was a neceſſity of reſolving the above propoſed 
doubt, I ſhould have contented my felf with that only, which is 
demonſtrated by Archimedes, in his firſt Book De Inſedentibus bu- 
mido : where in generall termes he infers and confirms the ſame of mature 
Concluſions, namely , that Solids (a) lels grave than water, ſwim or (2) wy 3 0-4 
float upon it, the (b) more grave go to the Bottom, and the (c) e- be We 
qually grave reſt indifterently in all places, yea, though they ſhould (c) 14 £4. r. 
be wholly under water. | | EFF Fe 

But, becauſe that this DoGrine of Archimedes, peruſed, tranſcri- rhe Authors 
bed and examined by Signor Franceſco Buonamico, in his fifth Book, defence of Ar- 
of Motion, Chap. 29, and afrerwards by him confuted, might by the _— : yoo Ho: 
Authority of ſo renowned, and famous a Philoſopher, be rendered the oppoſitions 
dubious, and ſuſpeQed of falſity ; I have judged it neceffary to de * Pomenice: 
fend it, if I amableſoto do, and to clear Archimedes, from thoſe 
cenſures, with which he appeareth ro be charged. Bnonamico re> His firſtObjeQiz 
ze&eth the DoQrine of Archimedes, firſt, as not conſentaneous with on Ons _ 
the Opinion of Ariftoile, adding, thatit was a ſtrange thing to him, chime des. 


that the Water ſhould exceed the Earth in Gravity, ſecing on the His. Sccond Ob- 


contrary, that the Gravity of water, increaſeth, by means of the parti- ERA - 
cipation of Earth. And he ſubjoyns preſently after, that he was hon Objc- 


not fatisfied with the Reaſons of Archimedes, as not being able with 
that DoGrine, to aſſign the cauſe whence it comes, that a Boat and 
a Veſlell, which ocherwiſe, floats above the water, doth fink to rhe 
Bottom, if once it be filled with water; that by reaſon of the e- 
quality of Gravity, between the water within it, and the other water 
without, it ſhould ſtay a top; but yet, nevertheleſs, we fee it to go to 
the Bottom. | 


He farrher addes, that Ariftotle had clearly confuted the Ancients, His founk Oh: 


- who ſaid, that light Bodies moved upwards, driven by the impulſe The  Anicnry 


of the more grave Ambient : which if it were fo, it ſhould feem of denyed 4bſolune 


neceſſity to follow, that all naturall Bodies are by nature heavy, Cre 
| H hh 2 | and 
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contir ucs to { 
meet not with. 
1t out of i its place. which 
as well asit can,Jit tends r9:4 
Bodies by ſuch Impulſion, do.all a 
they have by nature, as ally that 0 
The cofles b laſtly, that he concurs 1 ich 
AN on inthe Cauſes, which he woulc e faci L 
ing co the Pcti- ration of the Medinne, and to the; 5 21oennſe of - 
peES that when the Moveable 5 iS the power of the Medinmi/as for 
example, Lead doth theContinuity « water, it ſhall move thorowit, , 
This. is all that 1 have hi ole: to volledy as ; produced. 
Archimedes by Signor Buonamico : who hath not well 'obſe ved the / 
Principles and Suppofitions of Archimedes; which yet muſt be - 
falſe, if the Do&rine be falſe, which depends -upon them; but is 
contented to alledge therein ſome Inconveniences, and ſome Repugs. | 
nances to the Doarine and Opinion of Ariſtotle. - In anſwer to which 
Objettions, I ſay, ficſt, That the being of Archimedes Doarine, fim- 
The RRnR an ply different from rhe. Do&rine of Ariſtotle, ought not to moye: any. 
Ovjettion, ro ſuſpeR it, there being no cauſe, why the Authority of this ſhould 
be preferred tothe Authority of the other : bur, vide; where the © 
decrees of Nature are indifferently expoled to the intelleRuall eyes of 
cach, the Authority of the one and the other, loſerh all auchenranls* 
neſsof Perſwaſion, the abſolute power reſiding inReaſon ; therefore | 
I paſs to that which he alledgeth in the ſecond place, as an abſurd 
The Authorsat- ſequent of the Dodtrine of Archimedes, namely, That water ſhould 
wm oo Nets be more grave than Earth. ' But Ireally find not, that ever. Archis 
medes ſaid ſuch a thing, or that it can be rationally deduced from: his 
Concluſions : and if that were manifeſt unto me, 1 verily believe, T 
ſhould renounce his Dodrine, as moſt erroneous. Perhapsthis Dedy- 
ion of Bxonamico, 15 founded upon that which he citeth of the Ve- 
{ſel, which ſwims as long as its voyd of water, but once full it fiaks to 
the Bottom,and underſtanding it of a Veſlel of Earthhe infers againſt 
Archimedes thus:Thou ſayſtthat the Solids which [wim, are leſs grave 
thanwater:this Veſſell ſwimmeth:-there fore, thisV eflell is lefle grave 
than water. If this be the Illation. I eaſily anſwer, granting that this 
Veſlellislefle grave than water, and denying the other ts ner 
namely, 
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& ſhall bel 


[sgrave than Water, 
zident he could have 

haps ſuch a Pcobleme (in 
Signor. ' Buonamico in fome other- 
was attributed as a ſingular propertie, of ſome'p: 
ſo comes now to be uſed with a double errourin confutation of Ar- 
chimedes, ſince heſaith no {uchthing, nor by him that did ſay it was it 
meant of the common Element of Water. | 

he third difficulty in the doQ&rine of Archimedes was, that he Thc Authors an: 

could not render a reaſon whence it aroſe, that a piece of Wood, _ wo third 
and a Veſlcll of Wood, which otherwiſe floats, goeth to the bottom, Eon 
if filled wich Water. Signor Buonamico hath ſuppoſed that a Veſlell 
of Wodd, and of Wood that by nature ſwims, as before is faid,- 
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GALE be. 4 
goes to the bottoin, if it be filled with water 5 of which he in the fols 
lowing Chapter, which is the 3o ofthe fatth Book copiouſly diſcourſ. 
eth : but ( (peaking alwayes without diminution of his ſingular 
Learning) dare in defence of A rchimedes deny this experiment, being 
certain sf a piece of Wood which by its nature ſinks mot in Water, 
ſhall not ſinke though it be turned and converted into the forme of a- 
ny Veſſel] whatſoever, and then filled with Water : and he that would 
readily ſee theExperiment in ſome other traQtable Matter, and that is 
eafily reduced into ſeveral Figures, may take pure Wax, and ma» 
king it firſt into a Ball or other ſolid Figure, leehim adde to it fo 
much Lead as ſhall juſt carry it to the bottome, ſo that being a graine 
leſsit could not be able to finke it, and making it afterwards into 
the forme of a Diſh,and filling it with Water, he ſhall finde that with- 
ott the (aid Lead it ſhall not finke, and that with the Lead it ſhall de- 
ſcend with much flownels:& in ſhort he ſhall ſatisfic himſelf, that the 


| Water included makes no alteration. I ſay not all this while, but that. 


its poſſible of Wood to make Barkes, which being filled with water, 
ſinke ; but that proceeds not through its Gravity, encreaſed by the 
Water, but rather from the Nailes and other Iron- Workes, ſo that 
it no longer hath a Body leſs grave than Water, but one mixt of Iron 
and Wood, more grave than a like Mafſe of Water. Therefore let 
Signor Buonamico deſiſt from defiring a reaſon of an effe&, that is 
not in nature : yea ifthe ſinking of the Woodden Veſlell when its fall 
of Water, may call in queſtion the DoGrine of Archimedes, which 
he would not have you to follow, 1s on the contrary conſonant and a- 
greeable to the Dofrine of the Peripateticks, fince it aptly affignes a 
reaſon why ſuch a Veſlell muſt, when its full of Water, deſcend tothe 
bottom 3 converting the Argument the other way, we may with 
ſafety ſay that the DoA&rine of Archimedes 1s true, fince it aptly agre« 
eth with true experiments, and queſt ion the other, whoſe DeduQti- 
ons are faſtened upon etroneouſs Concluſions. As for the other point 
hinted 1n this ſame Inſtance, where it ſeemes that Bexonamico under- 
ſtands the ſame not only of a piece of wood, ſhaped in the forme of a 
Veſlell, butalſo of maſſie Wood, which filled, ſcilicer, as I believe, he 
would (ay, foaked and ſteeped in Water, goes finally to the bottom 
that happens in ſome poroſe Woods, which, while their Poroſity is re- 
pleniſhed with Air, or other Matter leſs grave than Water, are Maſ- 
les {pecificially lels grave than the ſaid Water , like as is that Viall of 


Glais whileſt it 1s full of Aic : but when, ſuch light Matter depart- 


ing, there {ucceedeth Water into the ſame Porofities and Cavities, 
there reſults a compound of Water and Glaſs more grave than a like 
Mals of Water : but the exceſs of its Gravity conſiſts in the Matter 
of the Glaſs, and not in the Water, which cannot be graver than it 
ſelf : fo that which remaines of the Wood, the Air of its Cavi- 

tycs 
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Nations Of Bodis «. 823 I 
ries departing,if it ſhall bz more grave zn ſpecie than Water,fil but its 3 
Poroſities with Water, and you ſhal have a Compoſt of Water and 
of Wood more grave than Water, but not by vertue of the Water re- 
ceived into and imbibed by the Poroſities, but of that Matter of the 
Wood which remains when the Air is departed : and being ſuch it 
ſhall, according to the DoErine of Archimedes, goe to the bottom; 
like as before, according to the ſame Dodrine it” did ſwim. | 

As tothat finally which preſents it ſelf in the fourth place, namely; The Authors 
that the Ancients have been heretofore confuted by Ariſtotle, who mia OR. 
denying Poſitive and Abſolute Levity, and truely eſteeming' all Bos ion: 
dies to be grave, ſaid, that that which moved upward was driven by 
the circumambient Air, and therefore that. alſo the Do&rine of 
Archimedes , as an adherent to ſuch an Opinion was con+ 
viced andconfuted : I anſwer firſt, that Signor Buozamico in 
judgement hath impoſed upon Archimedes, and deduced from hi 
words mote than ever he intended by them, or may from his prope: 
fitions be colleRec, inregard that Archimedes neither denies, nor ad-= 
miteeth Poſitive Levity, ngr doth heſo much as mention it : ſo that 
much leſs ought Buonamico toinferre, that he | hath denyed- that it 
might be the Caule and Principle of the Aſcenſion of Fire, and other : | 
Light Bodies : having bur caly demonſtrated , that Solid Bodies ©; Naration: 
more grave than Water deſcend in it, according to the exceſs of their Lib, 1. Prop-.7. 
Gravity above the Gravity of that.tic demonſtrates likewiſe, how the TMR 
leſs graveaicend in the fame Water, accordag to its exceſs of Gra- Lib, 1, Prop. 4: 
ty, above the Gravity of them.' So thatthe moſt that can be gather- 
ed from the Demonſtration of Archimedes is, that «like as. the exceſs 
of the Gravity of the Moveable above the Gravity of the Water, is 
the Caulc thatit deſcends therein, fo the excef6-of the Gravity of 


>: I 


BU the water above that of the Moveableis a ſufficientCaule why i it deſ- 
WW cendsnot, but rather betakes it ſelf to -{wim : not enquiring 'whe- 

. ther of moving upwards there is, or is not any other Caule contrary 
e to Gravity :| nor doth Archimedes diſcourſe leisproperly than if one 
ſhould ſay : Ifthe South Winde ſhall affaultthe Barke with preater - 
, 1 mpetus than 1s the violence with which the Streame of che-River car- 

- ries it towards the South, the motion of it ſhall be cowards the North : 
but if the Impetzs of the Water ſhall-overcome that'of the: Winde,'irs 
 K motion ſhall be cowards the South: Fhe /difcourſe: is excellent and 
# would be | unworthily contradicted by ſuch as ſhould oppoſe laying : 
f Thou mil-alledgeſt as Cauic of the: motion; of the: Bark ' towards the 
of ' South, the Imperys of the Stream of 'the: Water 'above that of the 
s, South Winde ; mil-alledgelt-I ſay, tor it is the Force of 'the North 
7s | Winde oppolire to the South, that is able to drive:'the iBark towards 
* che South. Such an Obje&ion would be ſuperfluous; becauſe he which | 
o || alledgeth for Cauſcot the Motwn the ſtream ofthe Water,denjes not 
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but that the Windeoppoſite to the South may do the iame, but only 
 affirmeth that the force of the Water prevailing over the South 
Wind, the Bark ſhall move towards the South : and ſaith no more 
than is true. And juſt thus when Archimedes {aith, that the Gravity: 
of the Water prevailing over that by which the moveable deſcends to 
the Bottom, ſuch moveable ſhall be raiſed from the Bottom to the Sur 
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face alledgeth a very true Cauſe of ſuchan Accident, nor doth he at- 


firm or deny that there 1s, or 1s not,a vertue contrary to Gravity, called 

by ſome Levity, that hathalſo a power of moving ſome Mattersup+ 

wards. Let therefore the Weapons of Signor Bronamico be direded a+ 

Pls denycth gainſt Plato,andother Ancients,who totally denying Lewity,and taking 
- from an intrinſecal Principle of the Moveable, but only by the Im- 
pulle of the Medium ; and let Archimedes and bis Do@rine eſcape 

bim, ſince he hath given him no Cauſe of quarelling with him. 

Bur if this Apologic, produced in defence of Archimedes, ſhould ieem 

tolome mſufficient to free hum from the Objecionsand Arguments, 

produccd 'by Ariftotk againft Plrto, and the other Ancients, asif they 

did alſo fight againſt Archomedes, alledging the Impulſe of the Water 

The Authors asthe Cauſe of the fwimming of fome Bodies leſs grave than it,{ would 
—_— = I” not queſtion, butthatI ſhould be able to maintaine the Dorine of 
and the Anciens, Plato and thoſe others to be moſt true, who ablolutely deny Levity, 
who 1» lmely and aftirm no other Intrinfecal Principle of Motion to be in Elemen- 
_— tary/Bodies ſave 0nly that towards the Centre of the Earth , nor no 
P1aothere is 10 other Canſe of moving upwards; {peaking of that which hath the re- 
#laporagy Sy oy ſemblance of natara! Motion,but only the repulie of the Mediume,fluid, 
ſcent in Naturall and exceeding the Gravity of the Moveable : and as to the Reaſons 
a rupee of Ariſtotle on thecontrary, I believe that I could be able fully to 
No cauſc of anſwer-rhem, and1 would aflay to do tt, it it were abl{olutely necefla- 
or = ry tothe preſcnt Matter, or were it not too long a Digrefſion for this 
Impulſe of the ſhort Treatiſe, I will only ſay, that if there were in ſome of our Elle- 
nap F wears mentary Bodies an Hntrinſecall Principle and Natural] Inclination 
br 4 rg ( at ro ſhun the-Centre of the Earth, and to move towards the Concave 
- Lie. of the Moon, fuch Bodies, without doubt, would more (wittly aſcend 


through thoſe Medinnes that leaft oppoſe the Velocity of the Moveable, 


and theſe are the more tenuous and ſubtle ; as is, for example, the - 


Air in compariton-of the Water, we daily proving thae we. can with 
Bodics aſcend 


odics 200" farre more expedicions'Velocity move a Hand or a Board to and a- 
much (wilter in as Moe pn ; 
the Water, chan ga1nmn.one than inthe other : neverthele(s, we never could finde any 


{1 the Air. Body, that did-not aſcend much moreſwiftly in the water than in'the | 


All Bogics ale | - ” 
cending through Atr-Yea of Bodies which we fee coatinually to aſcend in the Water, 


Water, _ loſe there-is none thathaving arrived to the.confines of the Air,do not who]- 
i w | ( ' ON ; » ; - ® . , @ OC ' . | R 
-\mmins tothe I loſe their Motion; even the Air it (elf, which rifing wich great Ce- 


COM ming tothe® 


confines of the lerity through the Water,being once come to its Region it. Ioſeth all 


Politive Levi- all Bodies to be grave, ſay that the Motion upwards 1s made, not 


D, "7 22400 
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And, howbcit, Experience fliewes, that the Bodies, ſucceſſively , 17* lighter 
5 0k 1133 (235 198G EIS ores. 2. 2 ies alcend 
leſs grave, do moſt expeditiouſly aſcend in water, it cannotbe doubt more twittly 
ed , but thar "the Ignean 'Exhalations 'd0* aſcend more -{wiftly through Warer, 
through the water, than doth the Air: which Air w/ſeen'by Experi- Bas Airy to. 
ence to aſcend*more ſwiftly through-the Wartet, than the Fiery Exha« row the Warer 
Jacions through the Air : Theretore; we muſt of neceſſity conclude, 2r* , Fit 
that the {aid Exhalations do much-more expeditiouſly aſcend:through Air ; & the Air 
the Water, than clirotigh the Air; and that,-conſequently,' they are Ts Fe an 
moved by the Impulſe of the Ambient Medinmt,/and not by an intrin< the Water, chan 
ſick Principle that is in them, of avoiding the Centre of the Earth; {*< *hcrow che 
to which other grave Bodies tend. ad! oumils 03 954. * 

To that which for a finall concluſion, Signor Buonamico produceth The Amhors 
of going about to reduce the deſcending or not. deſcending, to the Srong wat , of 
caſie and uneaſie Diviſion of the Medinm, and to the predominancy Cauſes *+ ; "mag 
of the Elements : LI anſwer, as tothe firſt part, that that cannot in any *ion &Submerfi« 
manaer be admitted as a Cauſe, being that in none of the Fluid oye FT Is 
Mediums, as the Air, the Water, and other Liquids; there 1s any Water &other 
Reſiſtance againſt Diviſion, bur all by every the leaſt Force, are di- pro yoid of 
vided and penetrated, as 1 will anon demonſtrate : fo, that' of ſuch gaing Diviſioz. 
Reſiſtance of Diviſion there can be no A&; fince it ſelf is not in be- 
ing. Asto.the other part, I ſay, that the predominancy of the Ele- Thepredomis 
mentsin Moveables,- is to be conſidered, as far as to the excefſe or P2ncy of Ele- 
defe& of Gravity, in relation to' the -Medinm + for in that AQtiony abies. gm 6 
the Elements operate not, but only, ſo far as they are grave orlight: fidered only in 
therefore, to ſay that the Wood of the Firre- ſinks not, becauſe Air on ncttr 
predominateth in it, is no more than to ſay, becauſe it is leſs grave of Gravity in 


FF than the Water. Yea, even the immediate Cauſe, 1s its being leſs reference tothe 


> {| gravethan the Water : and it being under the predominancy of the ES 
- FF Air, is the Cauſe of its leſs Gravity : Therefore, he that alledgeth the Sa of Nas 
| RF : ation is that the 
Ss KF predominancy of the Element for a Cauſe, brings the Cauſe of the Moyeabic is jets 
- ' Cauſe, and not the neereſt and immediate Cauſe. Now, who knows grave than the I 
n }F not that the true Cauſe is the immediate, and not the mediate ? NT duvda "2, 
© | Moreover, he that alledgeth Gravity,brings a Canſe moſt perſpicuous ticks alledpe for 
d &} toSence': The. cauſe we may yery eaſily affertain our ſhivesy Df cealon | 
2 TK whether Ebony, for example, and Firre, be more or lels grave than'Cauſe of the 
e' | water : but whether Earth or Air predominates in them, who ſhall NO. 
th F make that manifeſt? Certainly, no Experiment can better do it Cole molt ts 
a- | than toobſerve whether they ſwim or fink. So, that he who knows, - v6, to 
iy YT not whether ſucha Solid ſwims, unleſs when he knows that Air pre- __ 
he {' dominates inir, knows not whether it ſwim, unleſs he ſees it ſwim, 
I for then he knows that it ſwims, when he knows that it is Air that  * 
ol- F predominates, bur knows not that Air hath the predominance, unleſs 
2e- he ſees it ſwim : therefore, he knows not if it (wims, till. ſuch time 


all F ahehathſecnit ſwim. | 
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Let us nctthen deſpiſe thoſe Hints, though very daik, which 

Reaſon, aſter ſome contemplation, offercth to, our Intelligence, and 

lets be content to be taught by Archimedes,that then any Body ſhall 

Lib: 1. of Na- {ubmergeinwater, when it (ha ll be ſpecifically more grave than it, 


hes mY 7- and that if it ſhall be leſs grave, ic. ſhall, of neceſſity (wim, and 


Prop, 444 & & thatit willreſt ape 49 o in any-Place under watcr, if its Gravit y 
be perfealy like to that of the water. leet. - 

1d. Lib. zz Theſe things explained and proved, come to conſider that which 
Prop. 3. offers it (elf, touching what the Diverſity of figure given unto the 


ſaid Moveable hath ro do with theſe Motions and Reſts ; and pro- 
ceed to aflirme, that, 


THEOREME V. 
Diverey of 7 Pe aver fly of Fignres given to this or that Solid, 
Figureno Caule Cannot any WA) be 4 Cauſe of its abſolute Sinking, Or 


of its abſolute 


Natation or Sub- SWIM. 


merſton. | 
Ge that if a Solid being formed, for example, into a Sphericall 
\ZFigure,doth fink or {wim in the water, I ſay, that being formed 
inco any other Fi ure, the ſame figure in the ſame warer, ſhall 
ſink or ſwim: nor can ſuch its Motion by the Expanſion or by e- 
ther mutation of Figure, be impeded or taken away. 

The Expanci- The Expaniion of the Figure may indeed retard its Velocity, af. 
on of Figure,re- well of aſcent as deſcent, and more and mcre according as the ſaid Fi- 
was" he gure 35 reduced to a greater breadth and thinneſs: but that it may be re- 
or deſcent of the duced to ſuch a form as that that ſame matter be wholly hindred from 


Moveable in th TT . : | 
water; burdoch I2OVIDg 18 the lame water, that I hold co be impoſlible.In this I have 


not deprive it of MET With great contradictors, who producing {ome Experiments, and 


_ allMocion. in perticulara thin Board of Ebony, and a Ball of the ſame Wood, 
and ſhewing how the Ball in Water deſcended to the bottom, and 
the Board being put lightly upon theWater ſubmerged not, bur reſt- 
cd ; have held, and with the Authority of Ariſtotle, confirmed them- 
ſelves in their Opinions,that the Cauſe of that Reſt was the breadth 
of the Figure,u able by its ſmall weaghc to pierce and penetrate the 
Reſiſtanceo f the WatersCraſlitude, which Reſiſtance is readily o- 
vercome by the otherSphericall Figure. 

This is the Principal point 1n the preſent Queſtion,in which I per- 
{wade my (elf ro be on the right ſide. 
Therefore, beginning to inveſtigate with the examination of ex- 

* quiliteExperiments that really the Figure doth not a jot alter the def- 
centor Aſcent of the {ame Solids, and having already demonſtra- 
ted that the greater or le{sGravity of the Solid in relation to the Gra- 
vity of the Medinm is the caule of Deſcent or Aſcent: when ever we 

would 
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would make proof of that, which about this Eff<& che diverficy. of Fi- 
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gure worketh, its neceſſary to make the Experimenc with Matter- 

wherein variety of Gravities hath no place. For making uſe | of Mate: 

ters which may be different intheir Specifical Gravities, 'and meeting; 

with varieties of effcQs of Aſcending and Deſcending, we:ſhall al-' 

wayes be left unſatisfied whether that diverſity derive it ſelf really 

from the ſole Figure, or elſe from the divers Gravity allo. We may: 

remedy this by takeing one only Matter, that is tractable and eaſily 

reduceable into every 1ort of Figure. Moreover,it wil be an excellene 

expedient to take a kinde of Matter, exaQly alike in Gravity unto the 

Warer : for that Matter, as far as pertaines tothe Gravity, is in- 

different either to Aſcend-or Delſcend; ſo that we may preſently ob- 

ſerve any the leaſt difference that derives it ſe} from the diverfiry of. 

Figure. : | : 
jg todo this, Waxis moſt apt, which; befides its incapacity of Ma, 5Þ = 

receiverng any ſenſible alteration from its imbibjing of Water, is du&-' that proverb Fi- 

ile or pliant, and che {ame piece is cafily reduceable into all F igures 2. 0 oy I 

and being 72 ſpecie a very inconliderable matter inferiour in Gravity ' Natation & Subs 

to the Water, by mixing therewith alittle of the fileings of Lead it 3g- merſion- 

reduced to a Gravity exatly equallto that of the Water. " 

Thiz Matter prepared, and, for example, a Ball being made there: 
of as bigge as an Orange or biger, and that made fo grave as to- 
ſink to the bortom, but (o lightly, that takeing thence. one only Grain 
of Lead, it returnes to the top, and being added, it ſabmergeth co 
the bottom, let the ſame Wax afterwards be made into a very broad 
and thin Flake or Cake; and then, returning to make the fame Ex- 
periment, you ſhall ſee that it betng pur to the battom, it ſhall, with the 
Grain of Lead reſt below, and that Grain deduced, it ſhall aſcend to ' 
the very Surface, and added again it ſhall dive to the bottom. And 
this ſame effect ſhall happen alwaies in all ſort of Figures, as wel re- 
gular as irregular : nor ſhall you ever finde any thar will ſwim with- 
out the'removall of the Grain of Lead, or finke to the bottom unleſs 
it be added : and, in ſhort, about the going or not going to the Bor- 
tom, you ſhall diſcover no diverfiry,although, indeed,you ſhall aboue 
the quick and ſlow deicent:: for the more expariated and" diſtended 
Figures move more ſlowly a{wel inthe diveing to the! bottom as in 

the ri{1ng to the top ; andthe other more contracted and compad Fi- 

gures, more ſpeedily. Now I know not what may be expetied from 

the diverſity of Figures, if the moſt contrary to one another -operate 

not ſo-much as doth a very ſmall Grain of Lead, added or removed. 

Me.thinkes hear ſome of the Adyecſaries to raiſe a doubt upon | 

my produced Experiment. And &cſt,thar they offer to my confiderd+ An objetion a: 
tion, that the Figure, as a Figure (imply, and disjun& from the: Mattet cn Wor 4 
workes not an) cffe&, but requires to be copnzoyned with the Matter $ 


l112 and, 
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ak, furthermore, not-'with every Matter, but with thoſe. ovly,. 
wherewith itnay be able'ro execute the deſired. operation. Like, 


aswece it verified by Experience, that the Acute and ſharp Angle:is; 


ko /tocut, than the Obtuſe 3 yet. alwaies provided; that both 


the one andthe other, be joyned: with a Matter apt to cut:;. as for, 


example, with Steel. Thercfore , a Knife with a fine and ſh 
edge, cuts Bread or Wood with mu caſe, which it will nor'do,: if 
the edge be blunt and. thick : bur he that will inftead of Steel; take 
Wax, and mould it into a Knife, undoubtedly ſhall never know the: 
effie&s of ſharp and blunt edges : becauſe neither of them will cur; 
the. Wax bac unable by reaſon of its flexibility , to overcome” the 
bardneſsof the Wood and Bread. And, therefore, applymg the 
| Tike difcourte to our purpoſe, they ſay, that the difference of''Fignre 
will ſhew different effe&s, touching Natation and Submerſion, : bat 
_ not conjoyned with any kind of Matter, but only with thoſe Matters 
which, by their Gravity, are apt to reſiſt the Velocity of the warter -; 
- whence heithat would cle for the Matter,Cork or other light; wood, 
unable, through its Levityz:co ſuperate the Craflitude of the water, 
and of that Matter ſhonld forme Solids of divers Figures, would in 
Vain ſeek to find ont what? operation Figure hath in Natation or Sub- 
merfion ; becauſe all would fwim;zand that not through any property 
of this or that Figute, but throughthe debility of the Matter, want« 


ing.lo much Gravity, : as: 1s requifite to ſuperate and overcome the : 


Dentity and Craſlicude of the water. 

les needfall; therefore, if wee would ice the effef wrought by the 
Dizerdity of Figure, firſt to make .choice of 'a Matter of its \natuae 
apt to penetrate the Craflitude of: the water. And, for this efte&, 
they have made choice. of ſuch a Marter, as fit, that being readily re- 
duced into Sphericall Figure,..goes'to- the Bottom ; andit is Ebony, 
of which they afterwards-making a {mall Board or Splinter, as: thin as 
a:bLath, have illuſtrared how that this pat upon the Surface of the 
water, reſts there without deicending tothe Bottom : and making,on 
the otherſide, :of the fame weod-a Ball, no lels than a bazelt Nut, 
they thew;,.thar this ſwims:not, but deſcendes.'- From whichExperi- 
ment, they chink they may frank] y conclude, that the Breadth of the 
Figurein the flat Lath or Board, is the cauſe of its'nor defcending to 
the Bottom, foraſmuch.as a Ball of the ſame Marter, not/different 
from the Board in any thing but 'm Figure, ſubmergeth in the ſame 
water to theBottom. The diſcourſe and the Experiment hath really 
fo much ofprobability and likelyhood'of truth init, that t' would be 
no wonder, if many perſwaded'bya'certairy curſory. obſervation, 
ſhould ] yield credit to'it ;- nevertheleſs;1 thagk Fanr able to Sheover, 
how thar-it is not free from falacy.' 

Beginningztherefore:to examirie one by ones all the Rican thay 
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have becn produced, I ſay, that Figures, as ſimple Figures, not only pjguce is un- 
operate not in naturall things, buc neither are thoy- ever! leperated ſeperable from 


from the Corporeall ſubſtance : nor have IT ever alledged then ripe 
of ſenſible Matter, like as alſo 1 freely admit, thatin our endeavours 
ing'to examine the Diverſity of Accidents, dependant upon, the va« 
riety of Figures, it is nece([ary to apply-them ro Matters, . which obs 
ſtru@ not the various operations of thoſe various Figures : and 1 ad- 


mit and grant, that I ſhould dovery ill, #I would experiment the in- 


fluence of Acuteneſſe of edge with a Knife of Wax, applying it to cut 
an Oak, becauſe there is no Acnteneſs in Wax, able to- cut that 
very hard wood; But yet ſuch an Experiment of this Knife, would 
not be beſides the purpoſe, to cat carded Milk; or other very yielding 
Matter : yea, infuch hke Matters, the Wax-1s -more commodious 
thariSteel ; for finding the diverſity depending upon Angles, more or 
lefs Acute, for that Milk is 1ndifferently cut with a Raiſor, and. with 
a Knife, that hath a blunt edge. It needs, therefore, that regard be 
had, not only to the hardnets, folidity or Gravity of Bodies, which 
under divers figures, are to divide and penetrate ſome Matters, but it 
forceth alſo, that regard be had, on the other fide, to the Refiſtance 
of the Matters, to be divided and penetrated. -Bnt fince have in 
making the Experiment concerning 'our Conteſt, choſen a Matter 
which penetrates the Reſiſtance of the: water; and in all figures deſ- 
cendes to the Bottome, the Adverſaries can charge me with-no defect; 
yea, I have propounded {o much a more excellent Method than they, 
in as rhach as I have removed all other Cauſes, of deſcending or 
not defcending to the Bottom, and retained the only {ole and pure 


vatiery of Figures, demonſtrating thar-the ſame Figures all deſcende 


with the only” alteration ofa Grain in-weight : which: Grain being 
removed, they return to float and fwim; it 13 not-true, therefore, 
(teſtitmng the Example by them introdnced) that] have gon abour 
ro'&xpertment the efficacy of Acuteneſs,' in cutting with Matters un- 
ableto cur, bur with Matters proportioned to our: occaſion 3 ſince 
they are {ubjeRed to no other variety; rhen that alone which depends 
ofthe Frguretnore or leſs acute. 7 ol THe vg - 

'But let us proceed a little farther, and” obſerve, how that indeed 
the-Confſideration;whichz they ſay,ought to be bhadabout the Election 
_ of the Marter,to the end, that it may be. proportionate forthe ma- 
king of our eXfertment, is needleſly introduced, declaring by the ex- 


ample 'of Cutting) that like as Acutenels is inlufficient toicut, \unlels 


whefitis ina Matter hard and apt to/ſuperate th Reſiſtance ofthe 
wood'or other: Matter, which we intendto cut 3:{o 'the aptitude of 
defccrrding ot inerdeſcendingin water,ought andcanonly bei:known 
in thoſe Matters; that are able to overcome the Renitence, and {upe- 
rate the Crafſitade of the water. Unto which, I ſay, thartai miake 
diſtin&ion and eletion,morc of this than of that Matter, on which to 


impreſs 
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impreſs the Figures for cutting or penetrating this or that Body, 
as the ſolidity or obdurateneſs of the ſaid Bodies ſhall be greater. 
or leſs, is very neceſſary : but withall I ſubjoyn,that ſuch diſtin&- 
10n, cle&ion and caution would be ſuperfluous and unprofitable, if 
the Body to be cut or penetrated, ſhould have no Reſiſtance, or. 
ſhould not atall withſtand the Cutting or Penitration : and if the 
Knife were to be uſed in cutting a Miſt or Smoak, one of Paper-. 
would be equallyſerviceable with one of Damaſcus Steel : and {o 
by reaſon the water hath not an y Reſiſtance againſt the Penitration 
ot any Solid Body, a}l choice of Matter is ſuperfluous and needleſs, 
and the Ele&ion which I ſaid above to have been well made ofa 
Matter reciprocall in Gravity to water, was not becauſe it was ne- 
ceſlary, for the overcoming of the crafliitude of the water, but its 

Gravity, with which only it reſiſts the ſinking of Solid Bodies : and 
for what concerneth the Reſitliance of the craflicude, if we narrowly 
conſider it, we ſhall find that all Solid Bodies, as well thoſe that 
ſink, as thoſe that{wim, are indifferently accomodated and apt to 

bring usto the knowledge of the truth in queſtion. Nor will I 
be frighted out of the belict of theſe Concluſions, by the Experi- 

- ments which may be produced againſt me,of many {everall Woods, 
Corks, Galls, and, moreover, ot ſubtle ſlates and plates of all ſorts 
of Stone and Mettall, apt by means of their Naturall Gravity, po 
move towards the Centre of the Earth, the which, nevertheleſs, be- 
ing impotent, either through the Figure (as the Adverſaries thinke ) 
or through Levity, to breakand penetrate the Continuity of the 
parts of the water, and to diſtraQ its union, do continue to {\wimm 
without ſubmerging in the leaſt : nor on the other ſide, ſhall the 
Authority of Ariſtotle move me, who in more than one place, affic- 
meth the contrary to this, which Experience ſhews me. 

No Sold of Ireturn, therefore, to aſſert, that there is not any Solid of ſuch 

ſuch Levity,nor Levity, nor of ſuch Figure, that being put upon the water, doth not 
ET ONT divide and penetrateits Craflitude : yea it any with a mote per- 


penetrate the ſpicatiousqye; ſhall return to oblerve more exaftly the thin Boards 


NE of of Wood, he ſhall ſee them to be with part of their thickne(s under 


Bodics of a'l water, and not only with their inferiour Superficies, to kifſe the 
Figuces, laid "p" Superiour of the water, as they of necc (ſity muſt have believed,who 
on the water, ao EY ; | 
penetrarce its have laid, that ſuch Boards ſubmerge nor, as not being able to di- 
Crafficude, and yide the Tenacity of the parts of the water : and, moreover, he 
wnbag ar propot- pau ſee, that ſubtle ſhivers of Ebony, Stone or Metall, when they 

float, have not only broak the Continuity ofthe water, but are with 

all] their thickne(s, under the Surface of it; and more and more, 
according as the Matters are more grave : fo that a thin Plate of 
Lead, ſhall be lower thanthe Surface of the circumfuſed water, by 
at leaſt twelve times the thickneſs of the Plate, and Gold ſhall dive 


below 


<ome t6 Kdowhat 4 Figt#e opt pp age 
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betow the Levell of the iter, aliſVewenry: times the. thioknels 


of the Pht& as 1 AM #fidfi dec io F.2D 2£27 09 n- 
But lec t | procetd retvinee; t "Water yields and: fufftrs ie 


ſelf cs be penetritedbyUvtry the SISA ant mHerwwithal} 
fabitterge aotp Yemay 


demonſtrare, how; even Vy Maters *har'fabitier 


oi 
not going ro" HE Bgrlbin,Reving tid the Wars ;fbMorvie Ae wk 
pritetrare® e uy Pevaty Fighre7 ©) 1-7 76, 

Make © ,* bra Padni>-6f Eypreſe;: of Fits, T1 of oulict 
Wood of like Gabiry \6F&f pave Wax, and ler its height beifottie- 
whit grearynatncly® tht, 66 bee, and pr it theo the warer © 
with rhe Bafe Lorie #68; lyvix Thall fie har ic ll plotbtrat 
= watt nor thallicbe'akall impedes by che Vargetieſs of the Bale, 


gk ſhalt ir fink #1 thider watt; but tlie pate towards t 
That lyc above it : by which ſhalt be-tnatiife ,ffft, tliat that Soljd 
forbrares n6tto nk Sit of ail idbilliry to divide the Conitiuiy 
oithe water, haviog already divided'it Vick ts div8d part, that in 
the opitiott of rhe Advetfaritsis the les ape comme the divifion. 
The Piramid beitig thts fixed, tivte What part of it ſhall-be fub- 
merged , and revert it afrerw as with the point downwards, and 
you ſhall ſee that it ſhall notdive into the water more thah before, 
but if you obſerve how fa. it ſhall ſink, every perſon expert in 
Ceometry, may meaſate; thiat thoſe parts that remain out--of the 
watet, both in che one 2nd'it the vthet Experiment: ace <6quall to 
2n hait : whence he nity whinifeſtly concludeythat the acute Fignre 
which ſcented moſt apt 6 pdtt and \pencttaterthe' water, doth not 
patr or penerrate'it more thafn the large and ſpicions. 

And he that wouRt? have a thore eafie Experiment, let bim take 
two Cylinders of the fame Matter, one long and ſmall, and the 0- 
ther ſhcrt, bur very broad; and let him put them i the water, not 
diſtended, but ere&t and en.dways : he ſhall ſee, if he diligently 
meaſure rhe parts of the one and of the other, char i in each of them 
the part ſubmerged; retains exaAly the ſame proportion to that 
out of rhe water, and that no greater part is ſubmerged of that 
long and fmall one;than of the other more {pacious' and broad : 
howbeir, this refts wpon' a very Lge; and that upon a very hittle 
Superficirs of water : thetefore the diverſiry of Figure, occafioneth 
neither facikty, not difficulty, in parting and penetrating the Con- 
rinuity of the waget; and, conſequently, cannot be the Cauſc of the 
Natation or Submerſton: He may likewiſe diſcover the non” 
operating of yatiety of Figutes, in ariſing from the Bottom of the 
water, towar ds the Surface, by taking Wax, and tempering it with 
a competent quantity of the filings of Lead, ſo that it may become 
2 conſiderab le matrer graver than the water : then let him make 
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Point down- 
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In Ex i fot the Board ſhall alſo deſcend, if you do to both the Figures, as 


the ſame-Wax. jnto/ a thin . Cake, or into. any other Figure, that 


Lf GIALELEUS Of. the 
it info 4 Ball, and thruſt. it unto the Bottom of the water. 
faſten to it as much Cork, or other light matter, as juſt ſervetho 
raiſe it, and draw'ti towards the Surface, ; far. afterwards . changing 


E-SS 


ſame_Cork ſhall raiſc it in the ſame manner. to a hair. 


& 


This filencerh.not my Antagoniſts, but..they ſay, that all, the 
diſcourſe hitherto made by ..me little importeth to them, and that it 
ſerves their turn, that they have demonſtrated in one only. parti- 
cular, and in what matter, and under what, Figure Healer gs] 
namely, in a Board and ina Ball _of Ebony, that this / put in the 
water, deſcends to the Bottom, and that ſtays atop to ſwim: 
and the Matter being the ſame, and the two Bodies , differing in no- 
thing but in Figure, they affirm, that they have with all pecipicuity 


J 
OS 


' demonſtrated and ſenſibly manifeſted what they undertook ; and 


ments of Natas« 
tion, the Solid 
15 to be put into, 
not upon the 


Water. 


The Queſtion 
of Natation ſtas 


ted, 


Place defined 
according 
Ariſtotle. 


laſtly, char they haye obtained their intent. Nevertheleſs, I believe, 
and thinke;1 can demonſtrate, that that ſame Experiment proveth 
nothing againſt my. Concluſion, 


And firſt, it is falſe, that the Ball Jeſcends, and the Board not : 


the words of our Queſtion requirech 3 rhat 1s, if you put them- both 
into the water. | 


The words weretheſe. Thatthe Antagoniſts having an opinion,that 
the Figure would alter the Solid Bodies, inrelation to the deſcending 
or not deſcending, aſcending or not aſcending in the ſame Medium, as 


_ V. gr. inthe ſame water, in ſuch ſort, that, for Example, 2 Solid that 


tO 


being of a Sphericall Figure, ſball deſcend to the Bottom, being reduced 
into ſome other Figure, ſhall not deſcend : 1 bolding the contrary, do 
affirm, that a Corporeall Solid Body, which reduced into a Sphericall Fi- 
gure, or any other, ſhall go to the Bottom, ſhall do the like under whatſoever 
other Figure, &#c. 


But to be ia the water, implies to be placed in the water, and by 
Ariftotles own Definition of place; to be placed, importeth to be 1n« 
vironed by the Superficies of the Ambient Body, therefore, then 
ſhall the two Figures be in the water, when the Superficies of the 
water, ſhall imbrace and invironthem : bur when the Adverſaries 
ſhew the Board of Ebony not deſcending to the Bottom, they put it 
not into the water, but upon the water, where being by a certain un- 
pediment (as by and by we will ſhew) retained, it 18 invironed, part 
by water, and part by air, which thing iscontrary to our agreement, 
that was, that the Bodies ſhould be in the water, and not part 1n 
water, and part in air. 


The 


wag nA” 
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The which is again made manifet, by the queſtions being put as well NY 
#bont the things which go to the Bottom, as thoſe which ariſe from the 

Bottom to ſwimme, aud who ſees not that things placed in the Bottoms 

muſt have water about them. | o- EO 


It is now ro be noted, that the Board of Ebany and the ball, put The confurati 
;nto the water, both fink, but the Ball more ſwiftly, and the Board onof the Exye- 
more ſlowly ;! and ſlowerand flower,; according as-it ſhall be more Ebioy. in the | 

| broad and:'thip, and of this Tardity the breadth of the Figure is the 
true Cauſe : But theſe broad Boards. that ſlowly deſcend, are the 
ſame, that being put lightly upon the water, doi{wimm : Therefore, 
if that were true which the | Adverſarics affirm, the ſame numerical 
Figure, would in the ſame numericall water, cauſe one while Reſt, and 
another while T ardity of Motion, which is impoſſible : for every per- Every perticular 
ricular Figure which deſcends to the Bottom, hath oof neceſſity us own O_ _— 
determinate Tardity and ſlowneſs, proper and naturall untoit, accor- Tardiry, , 
ding to which it moveth, {o that every other Tardity, greater Or lefler 
is improper to its nature :. if, therefore, a Board, as ſuppoſe of a foot 
{quare, deſcendeth naturally with fix degrees of Tardity, it is unpoflt- 
| ble, that it ſhould deſcend with ten or twenty, unleſs (ome new impe- 
diment doarreſt it. Much leſs can it, by reaſon of the ſame Figure 
reſt, and wholly ceaſe to move 3 but it is neceſſary, that when everit 
reſteth, there do ſome greater impediment intervene than the breadth 
of the Figure. © Therefore, it muſt be ſomewhat elſe, and not the Fi- 
gure, that ſtayeth the Board of Ebany above water, of which Eigure 
the only Effect is the retardment of the Motion, according to which 
it deſcendeth more ſlowly than the Ball. Letitbe confeſſed, there- 
tore, rationally diſcourſing, that the true and ſole Cauſe of the Ebanys 
going to the Bottom, is the exceſs of its Gravity above the Gravity of 
the water : andthe Cauſe of the greater or leſs Tardity, the breadch 
of this Figure, or thecontratednels of that : but of its Reſt; it can 
SY by no meansbe allowed, t hatthe quallity of the Figure, is the Caule 
' }F thereof: aſwell, becauſe, making the Tardity greater; according as 
JS the Figure more dilateth, there cannot be io immenſe a Dllatation, to 


i F which there may not be found a correſpondent immence Tardity 

© F without reduſing it to Nullity of Motion as, becauſe the Figures 

5 {}F prcduced bythe Antagoniſts for effeRers of Reſt, are the ſelf ſame 

- that do alſo go tothe Bottom. | | * The Figure & 
F-1 I will not omit another reaſon, founded alſo upon Experience, and Reſiſtance of 
to |} ifl deceive notmy ſelf, manifeſtly concluding, how that the ' Intro- ach \, Bay 
» FF ductonofthe breadthor amplitude of Figure, and the Refiſtance of have nothing to 
&: | the water againſt penetration, have nothing to do in the Effe& of de- 5g. Te) ths Vl, 


[cending, or aſcending,or reſting in the water. *Take apiece of wood or Submerfion, 


g 9: other Matter, of which a Ball aſcends fromthe Bottom of the water = —_—_ 
ES KLE | tO nur eree, 
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GaLilEtusOfthe | 
to the Surface, more ſlowly than a Ball of Ebony of the ſame bigneſſe, 
ſo that it-is manifeſt, that the Ball of Ebony more readily divideth' the 
waterin deſcending, than the other in aſcending ; as for Example, 'ler 
the Wood be Walnut-tree- Then take a Board of Walnut-tree, like 
and equall to that of Ebony of the Antagoniſts, which ſwims 3 and if 


it be true, that this floats above water, by reaſon of the Figure, -unable 


through its breadth, to pierce the Craflitude of the ſame, 'the other'of 
Wallnut-tree, without all queſtion, being thruſt unto the Bottom, will 
ſtay there, as leſs apt, through the ſame impediment of Figure, 'to 'di- 
vide the ſaid Refiſtance of the water. But if we ſhall find, and'by 


experience lee, that not only the thin Board, but every other Figure | 


of the ſame Wallnut-tree will return to float, as undoubtedly we ſhall, 
then I muſt defier my oppoſers to forbear to attribute the floating of 
che Ebony, unto the Figure of the Board, in regard that the Reſiſtance 
of the water is the ſame, as well to the aſcent, as to the deſcent, and the 
force of the Wallnut-trees aſcenſion, islefle than the Ebonys force 'in 
going to the Bottom. = 
Nay, Iwillſay more, that if we ſhall conſider Gold in compariſon 
of water, we ſhall find,that it exceeds it in Gravity almoſt rwenty times, 
ſo that the Force and Impetus, wherewitha Ball of Gold goes to the 
Bottom, 1s very great. Onthe contrary, there want not matters, ag 
Virgins Wax, and ſome Woods, which are not above a fiftieth part leſs 
grave than water, whereupon their Aſcenſion therein 1s very ſlow, and 


2 thouſand times weaker than the Inpetus of the Golds deſcent : yet 


notwithſtanding, a plate of Gold ſwims without deſcending to the 
Botcom, and, on the contrary, we cannot make a Cake of Wax; or thin 
Board of Wood, which put in the Bottom of the Water, ſhall reſt there 
without aſcending. Now if the Figure can obſtruct the Penetration, 
and impede the deſcent of Gold, that hath ſo great an Impetus, how 
can it chooſe but ſuffice to refiſt the ſame Penetration of the other mat- 
terin aſcending, when as it hath ſcarce a thouſandth part of the Impetxs 
that the Gold hath in deſcending ? Its therefore, neceſſary, that that 
which ſuſpends the thin Plate of Gold , or Board of Ebony, upon the 
water, be ſome thing that is wanting to the other Cakes and Boards of 
Matters leſs grave than the water; ſince that being put to the Bottom, 
and left at liberty, they riſe up to the Surface, without any obſtruction: 
But they want not for flatneſs and breadth of Figure : Therefore, the 
{paciouſneſle of the F Igure,is not that which makes the Gold and Ebony 
to {wim. | 

And, becaule, that the exceſs of their Gravity above the Gravity of 
the water, is queſtionleſs the Cauſe of the ſinking of the flat piece of 


Ebony, and the thin Plate of Gold, when they go to the Bottom, there- | 
| fore, of neceſſity, when they float, «the Cauſe of their ſtaying above 


water, proceeds from Levity, which in that caſe, by ſome Accident, 


peradventure 7 


Peradyenture/not'bitherto obſerved, com 


Lines F LD B,upan which if one ſhall puta 


id 
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thto/meet with the aid 
Board, rendering it nolonger as it Was eforez whilſt; it did fink more 
ponderous: than the water, burlefs. - 

Now, let us return ro take the thiti Plate of Gold ,or it Silver,or Ge 
cthin' Board of Ebony ,and letus lay it lighely upon 'the water,ſothat it 
ſtay there without hi inking;and diligently obſerve its effe&-' - And 


 fitſt;ſee how falſe the aſſertion of Ariſtotle, and our oponentsis,to wit, 
chat ic ftayeth above water, throughits%unability to Pierce and pence» 


crate the Reſiſtance of the waters Craſlitude : for it will manifeſtly 


appear, not only that the ſaid Plates have penetrated the water, but 


alſo that they are a conſiderable matter lower than the Surface of the 
ſame,the which continueth eminent;and maketh as it were a Rampert 
on all (ides, round about the ſaid Plates, the profundity of which they 


| ſtay ſwimming : and, according as'the ſaid Plates ſhall be mote. grave 


chan the water, two, four, ten or twenty times, it is neceſſary, that 
cheir Superficies do ſtay below the univerſall Surface of the water, ſo 
much more,than the thickneſs of thoſe Plates, as we ſhal more diſtinaly 


ſhew anon.[n-the mean ſpace, for the more eafie underſtanding of what 
E ſay, obſerve with me a little che preſent ,, 


Scheme : in which let us ſuppoſe the Suiface 
of the water to be diſtended, according to the - 


board of matter ſpecifically more grave than 
water, but ſo lightly that it fubmetge not, it 


ſhall not reſt any thing above, but ſhall enter wich its whole thickneſs 
into the water : and, moreover,ſhall fink alſo,as we ſee by thee Board 
ALl,Ol whoſe breadth is wholly ſunk into the water, the little Ram- 
perts of water L Aand D O incompaſling it, whoſe Superficies is no- 
cably higher than the Superficies of the Board. See now whether it be 
rrue,that the ſaid Board goes not to the Bottom, as being of Figure 
unapt to penetrate the Craſlitude of the water. 
But, if it hath already penetrated, and overcome the Continuity of , Way _ foe 


having penitra- 
the water, &.is of its own nature more grave than the ſaid water, why tcd the Water, 


doth it not proceed in its ſinking, but ſtop and luſpend its ſelf within ” _ en 

that lictle dimple or cavitic,which with its ponderofity it hath madein merſion. 

the water? Ian{wer; becauſe that in ſubmerging it ſelf, ſo faras nll its 

Superficies come to the Levell with that of the water, it loſeth a 

of its Gravity and loſerh the reſt of it as it ſubmergeth & deſcends be- 

neath the Surface of the water, which maketh Ramperts and Banks 

round about ir,and it ſuſtaines this lols by means of its drawing after it, 

and carrying along with it, the Air thatis above it, and by Contal ad- 

herent co it; which Air ſucceeds to fill the Cavity that 1s invironed b 

the Ramperts of water:: ſo that that which in this caſe deſcends and is 

placed in the water, is not only the Board of Ebony or Plate of Iron, 
Kkk2 but 
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but a compoſicion,of Ebony and Air , from. which reſulteth a Solid 
no longer ſuperiour wGravity to the water,as was the fimple Ebonyy 


or the ſimpleGold. And, if we exaRly conſider, what, and how 
greatthe Solid is, that in this Experiment cnters into the water, and 


contraſts with the Gravity of the ſame, it will be found to be all that 


which we find to be beneath the Surface of the water,' the which-is 
an aggrepate and Compound of a Board of Ebony, and. of almoſt 
the like quantity of Air, or a Maſs compounded of a Plate of Lead, 
and ten or. twelve times as much Air. But, Genrlemen, you that, 
aremy Antagoniſts in our Queſtion, we. require the Identity: of 
Matter, and the alteration only of the Figure; therefore, you 'mnſt 
remoye that Air,. which being conjoyned with the Board, makes it 
become: another Body, leſs grave than the Water, and pur only ' the 
Ebony into the Water,and you ſhall certainly ice the Board deſcend 


to the Bottom; and, if that do not happen, you have got the day. - 


Andto ſeperate the Air from the Ebony, there needs no more but 
only ro'bath che Superficies of the ſaid Board with the ſame Water: 
for the Water being thus interpoſed between the Board and the Air, 
the other circumfuſed Water ſhall cun together without any impedi-« 
ment,and ſhall receive into it the {ole and bareEbony,as it was to do. 

But, me thinks I hear ſome of the Adverſaries cunningly oppoſing 
this, andtelling me, that they will not yield, by any means, that 
their Board be wetted, becauſe the weight added thereto by the 


| Water, by making it heavier than it was before, draws it to the 


Botrom, and that the addition of new weight is contrary to our a« 
reement, which was, that the Matter be the {ame. 

To this, Ianſwer, firſt ; that treating of the operation of Figure 

1n Bodies put into the Water, none can {uppole them to be pur into 

the Water without being wet ; nor do I defire more to be done to 


the Board, then I will give you leave to do to the Ball. Moreover, 


it is untrue, that the Board ſinks by vertue of the new Weight added 
tot by the Water, in the ſingle and flight bathing of it : for I will 
put tenor twenty drops of Water upon the ſame Board, whilſt it is 


{uſtained upon the water , which drops, becauſe not conjoyned with 


the other Water circumfuſed, ſhall not ſo encreaſe the weight of it, as 
to make it fink : but ifthe Board being taken out, and all the water 


_ wipedoff that was added thereto, I ſhould bath all its Superficies 


with one only very {mall drop,and put it again uponthe water, with- 


out doubt it ſhall ſink, the other Water running to cover it, not be- 


ſhall deſcend freely ; becauſe it ſhall beall invironed and covered 


ing retained by the ſuperiour Air ; which Air by the interpoſition of 
the thin vail of water,that takes away its Contiguity unto the Ebony, 
ſhall without Renitence be ſeperated, nordoth it in the leaſt oppoſe 
the ſucceſſion of the other Water : butrather, to ſpeak better, it 


with 
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with water, ;as ſoonas.3ts ſuperiont Superficics,: before: varketl? with | 

water, doth arrive:tatheLevellofithe tiniveriall Sutface bf. the faid 
water. , Tp ſay, Jnitheqeat placts that water can enorealelcherweight 
of things that /arc demitbed inandt} itmolt falle þ tor -whierhath yo YAONG _ bath 

Gravity: water, ſingalit defcends hot: yea; if we would well contie -— Fxo-<ppiaed ” 

der what any immenſe Myfs of | watex doth þut vipons rave Bddy; , 

that is placed in at}; weſſhdllfind experimentaliy;rhat ityonthe com. Water. de- 
trary; will rather ini a great. partdeminiſh the weight obitz and chat "x ooo on 
-we may beable to:hftan huge Seone fromthe Bottom of the pwater, lids ,immerge 
which the water: betog:removed, were not! ableto! iſtic. Nor fot 5% 
them tell the by way of reply, that. alchough'rhe'; ſuperpoſtd; water , 
augment not the-Cravity. of things that are ia ic, yet it mcteafeth ithle * 

_ ponderofity.of thoſe that ſwim, and arc part mm che water and part 
in-the Air, as is (cen, for Example, in aBrafs. Keele; which: whilſt ic - The Juparie 
is empty.of.; water, and repleniſhed only with- Air ſhall ſwim, but Ketle yy fr 
pouringot Wacer therein, it ſhall become [o-grave, thathc ſhall Kink when empty, 8 
to the Bottom, ant that'by reaſon:df the new weight added thereto. roo. Wien 
To this I will return'anſwer, as above,” that 'the Gravity of the prove that water 
Water, contained in the Veſlel is not thatwhich finks it ts the Bot- $2Yares in 
tom, but the proper Gravity of the Braſs, ſuperiour to the Specificall Wk 
Gravity of the Water: for if the Veſſel were leſs grave than A" Occanſut- 


water, the Ocean would not luffice toſubimerge it. And, give me Go Vee 


leave to repeat it again, as the fiindaientall-and principall point in _ leſs 
this Cale, that the Air: contained in this Veſſel before the infafion of 22" 22 war 


| | - THC INT icr. 

the Water, was that which kept it a-float, fince-that there was made , None Cauſe 
; FIC 411...» OI the Nartation ; 

of it,and of the Braſs, a Compoſition leſs grave than an equall quanti- ot emptyV cfſels 3 

ty of Water : and the place that the Veſſel occupyerh in the'0t Marcers Bras 1 

Water whilſt it floats, isnor equall-to the Brafs 'alone, but; to the Yr Pct "i 

; CY k EE NEAL ' the water. 

Braſs and tothe Air together, which filleth that part of the Veſſel 

that is below the Levell of the water : Moreover, when the Water - 

15 infuſed, the Air is removed, and there is a compoſition made of 

Braſs and of water, more grave #x ſpecie than rhe ſimple water; biic 

not by vertue of the water infuſed, as having greater Specifick 


V 29+ 
ad . .” 
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1] Gravity than the other water, but through the propec Gravity of 
HF the Braſs, andchitough the alienation of the Air. Now, as he that 
T5 ſhould ſay that Braſs, that by its nature goes to the Bottom, being Neithe Figore, 
Jo formed into the Figure of a Ketle, acquireth from that Figure a 2vr the breadth 
. F vertveoflying inthe Water without finking, would ſay that which - bas nd os 


: is falle; becauſe that Braſs faſhioned into any whatever Fighre , tion. 
g-1 gocth always to the Bottom, provided, that that whach is put into the 

| F. water be ſimpleBrafs; and it is not the Figure of the Veſſel that 

x makes the Brals to float, but it is becauſe rhat that is not pur 

6 Braſs which js put into the water, but an appregate of Braſs and of 
J Air : {0 1s1t neither more nor leſs falſe; that a thin Plate of Braſs 
i] 


or 
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or of Ebony, ſwims by{vertue of its dilated 8 broad Figure*for the 
truth is, that it baresup withoueſubmerging; becauſe that that which 


45 putin the water, ts. not pure Braſs or ſimple Ebony, 'buc an ag. 
gregateof Braſs and Air, or of Ebony and Air. And, this is noe 


Veſlclsof Mettall, and thin picces of diverſe grave Matters float, by 
yertuc of the Air .conjoyned with them )- did affirm, That Figure 


The Barhed 
Solid deſcends 
not out of any 
affetation of u- 
nion in the upper 
parts ot the wa- 
rer, 


contrary unto my Concluſion, the which, (having many a time ſeen 


was not the Cauſe of the Natation''or Submerſion of ſuch Solids as 
were placed in the water. Nay more, I cannot omit, but muſt rell 
my Antagoniſts, that this new conceit of denying that the Superfi. 
cies of the Board ſhould be bathed, may beget ina third perſon ag 
Opinion of a poverty of Arguments of defence on their' part, ſince 
that ſuch bathing was neverinſiſted ypon by them in the beginning 
of our Diſpute, and was not queſtioned in the-leaſt, being that the 
Originall of the diſcourſe aroſe upon the ſwiming of Flakes of Ice, 
wherein it would be fimplicity to require that their Superficies might 
bedry : beſides, that whether theſe pieces of Ice be wet or dry they 
alwaycs ſwim, and as the Adverſaries ſay, by reaſon of the Figure. 
Some peradventure, by way of defence, may ſay, that wetting the 
Board of Ebony, and that in the ſuperiour Superficies, it would , 
though of it ſelf unable to pierce and penetrate the water, be born 
downwards, if not by the weight of the additionall water, at leaſt 
by that deſire and propenfion that the ſuperiour parts of 'the water 
have to re-unite and rejoyn themſelves : by the: Motion of which 


parts, the ſaid Board cometh in a certain manner, to be depreſſed 


downwards. 

This weak Refuge will be removed, if we do but conſider, that 
the repugnancy of the inferiour parts of the water, is as great againſt 
Diſ-union,as the Inclination of irs ſuperiour parts is to union:nor can 
the uper unite themſelves without depreſſing the board,nor can it 


deſcend without diſuniting the parts of the nether Water : ſo that. 


it doth follow,by neccſ[ary conſequence;that tor thoſe reſpeRs,it ſhall 
not deſcend. Moreover, the ſame that may be ſaid of the upper 
parts of the water, may with equall reaſon be ſaid ot the nether 
namely, that deſiring to unite, they ſhall force*the ſaid Board 
upwards. SC: OD ; . 
Happily, ſome of theſe Gentlemen that diſſent from me, will won- 
der,thatI afficm, that the contiguous ſuperiour Air is able to ſuſtain. 
that Plate of Braſs or of Silver, that ſtayeth above water; as if I 


AMagnetiſme in would ina certain ſence allow the Air, a kind of Magnetick vertue 
the Air,by which 


ic bears up thoſe of ſuſtaining the grave Bodies, with which it is contiguous, Toſa- 


Solids inthe wa- tisfie all I may, to all doubts, I have been conſidering how by ſome 
rer, that ar©©9- gther ſenſible Experiment I might demonſtrate, how truly that little 


1iguous with it, 


contiguous and ſuperiour Air ſuſtaines thoſe Solids, which being by 
nature 
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nature apt to deſcend to the Bottom, being placed!lightly on 'the water 

ſubmerge not; unleſs rhey be firſt thorowly bathe 3 and have found, 

that one of theſe Bodies having deſcendedto' the Bottom, byconveigh- 

ing to it (without touching it 1a the leaſta little'Air, which conjoyneth' 

with the top of the ſame; jt becotmerh ſufficient, 'not only, as beforets 

ſaſtain it, but alſo toraiſc'it, and to carry it back to the top, 'where it 

ſtays and abideth in the ſame manner, 'rill ſach 'rrne, as the aſſiſtance 

of the conjoyhed Air is taken away. And to this effe&, I have taken a 

Ball of Wax, 'and made it witha little Lead, fo grave, that'ir leaſurely 

deſcends to the Bottom, making with all its Superficies very \mooth and 

pollite : and this being pur gently intothe water,” almoſt wholly ſub- The Efle of 
mergeth, there remaining viſlible only a little of the very top, the whiclr the Airs rp 
{o long as it is conjoyned with the Air, ſhall rerain the Ball a-top, but guiry m__ Nas 
the Contiguity of the Air taken away by werring it, 1t ſhall deſcend: to MY _ 
the Bottom and there remain. Now to make it by vertue of the Air, that 

before ſuſtained it to return again tothe top; and ſtay there, thruſt mto 

the water a Glaſs reverſed with the mouth downwards, the' which ſhall 

carry with it the Air it contains, and move this towards the Ball, abafing 

It til] ſuch time thar you ſee, by the tranſparency of the Glaſs, that the = 
contained Air do arriveto the ſummity of the Ball : then gently with- ,_ The force of 
draw the Glaſs upwards, and you ſhall ſee the Ball to riſe,and afterwards ny OY 
ſtay onthe top of the water, if you carefully part the Glaſs and the water onof Conjunds 
without overmuch commoving and diſturbing ix. .There is, therefore, a j;;; rg ys 
certain affinity between the Air and other Bodies, which holds them uni- contiguous to 
ed,ſo, that they ſeperate not without a kind of violence. The ſame *- 


Thelike affets 


likewiſe is ſcen in the water ; for if we ſhall wholly ſubmerge ſome Body ation of Cons 

1 it, ſo thatit be thorowly bathed, in the drawing of it afterwards gent- erm Es 

ly out again, we ſhal) ſee the water follow it, and riſe notably above its pee ggref oo 

Surface, before it ſeperates from it. Solid Bodies, alſo, if they be equall Alſo the like | 

and alike in Superficies, ſo, that they make an exa& Contact without OOnEs god 

the interpoſition of the leaſt Air, that may part them in the ſeperation twixt Solids 

and yield untill that the ambient Medium: ſucceeds to repleniſh the place, ***®ſcives. 

do hold very firmly conjoyned,and are not tobe ſeperated without great 

force but, becauſe, the Air, Water, andother Liquids, very expedi- 

tiouſly ſhape themſelves to conta&t with any Solid Bodies, ſo that their 

Superficies do exquiſitely adopt themſelves to that of the Solids, without 

any thing remaining between them, therefore, the effe& of this Con» 

JjunCtion and Adherence 15 more manifeſtly and frequently obſerved in 

chem, than in hard and inflexible Bodies, whoſe Superficies do yery rare- 

Iy conjoyn with exa&nels of Coatalt. This is therefore that Magne- Contatt may 

tick vertue, which with firm Connefion conjoyneth all Bodies, that do Þ*< the Cauſe of 
42-5 : To Ly 5 the Continuicy 

touch withou tthe interpoſition of flexible fluids ; and, who knows, but o N;cucall x5- 

that that a Conta&, when it is very exaCt, may be a ſufficient Cauſe of dics. 


' theUlnion and Continuity of the parts of a naturall Body ? 


Now 


23 
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Now, purſuing my purpoſe, I ſay ; that it needs not, that we have 
recourſe to the Tenacity,thatthe parts of the water have amongſt them. 
ſelves, by which they reſiſt and oppoſe Diviſion, DiſtraQtion, and Sepe. 
ration, becauſe there is no ſuch Coherence and Refiſtance of Diviſion 
for if there were, it would be no leſs in the internall parts than in thoſe 
nearer the ſuperiour or externall Surface, ſo that.the ſame Board, find. 
ing alwayes the ſame Reſiſtance and Renitence, would no leſs ſtop in 
the middle of the water than about the Surface, which 1s falſe. More« 
over, what Refiſtance can we place in the Continuity of the water, 
if we (ce that it is impoſſible to find any Body of whatſoever Matter, 
Figure or Magnitude, which being put into the water, ſhall be obſtru&ed 
and impeded by the Tenacity of the parts of the water. to one another, 
ſo, but that it is moved upwards or downwards, according as the Cauſe 
of their Motion tranſports it ? And, what greater proof of it can we de- 
fier, than that which we daily ſee in Muddy waters, which being put into 
Veſſels to be drunk, and being, after ſome hours ſetling, ſtill, as we ſay, 
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eg thar come pure and clear ? Nor can their Reſiſtance of Penetration ſtay thoſe 


thas _— impalpable and inſenfible Atomes of Sand, which by reaſon of their 
, pe  Divicen, exceeding {mall force, ſpend fix dayes in deicending the ſpace of half 


a yard. ; 


%. 


Nor let them ſay, that the ſeeing of ſuch ſmall Bodies, conſume ſix dayes in 
deſcending ſo little a way, 4s a ſufficient Argument of the Waters Reſiſt ance 


of Diviſion, becauſe that 3s no reſiſting of Diviſion, but a retarding of 


Water cannot Motion; and it would be ſimplicity to ſay, that a thing oppoſeth Diwviſun, 
oppoſe divition, 
and at theſame 


ſell to be divi- ,, inſtance in a thing that wholly prohibiteth Motion, and procureth Refl 3 
ded: Es . , . 4 x . . 

it is neceſſary, therefore, to find out Bodies tat ſtay in the water,if one would 
ſhew its repugnancy to Diviſion, and not ſuch as move in it, howbeit but 
ſlowly. 


What then is this Craſſitude of the water, with which it refiſteth Dt- 
viſion 2 What, I beſeech you, ſhould it be, if we(as we have ſaid above ) 
with all diligence attempting the reduQion of a Matter into 1o like a 
Gravity with the water, that forming it into a dilated Plate i reſts tu(- 
pended as we have ſaid, between the two waters, 1t be impoſlible to 
efte& it, though we bring them to ſuch an Equiponderance, that as 
much Lead as the fourth part of a Grain of Muſterd-ſeed, added to the 
ſame expanded Plate, that in Air [ 4. e. ont of the-water | ſhall- weigh four 


to the Surface of the water ? I cannot ſee, (if what I ſay be trac, as it 1s 
moſt certain ) what minute vertue and force we can poſlibly find or ima- 


gine, to which the Reſiſtance of the water againſt Divition and Penetra- 


tion 


thick in the end, after four or ſix dayes they are wholly ſetled, and be-. 


or ſix pounds, finketh it to the Bottom, and being ſubſtratted, italcends_ 


and that in the ſame inſtant, it permits it ſelfto be divided : nor doth the | 
time permit it Retardation of Motion at all favour the Adwerſaries cauſe, for that they are 


1503 
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tion 15 not inferiour ; wherenpon, we muſt of neceſſity conclude 
thatic is nothing : becauſe, ifit were of any ſenfible power, ſome 
Jarge Plate might be found or compounded of a Matter alike in Gra+ 
vity tothe water, which not only would ſtay between the two wa- 
ters; but, moreover, ſhould notbe able to deſcend or aſcend with- 
out notable force. We may likewiſe colle& the ſame from an o- ,, ;.;_ .j 
ther Experiment, ſhewing that the Water gives way alſo in the ſame draw a grer 
manner to tranſverſall Divifion ; for if in a ſetled and ſtanding water og Foo 5 
we ſhould place any great Maſs that goeth not to the bottom,draw- proveth, that it "1 
ing it witha fingle Womans Hair, we might carry it from place to __ oo _ 4 
place without any oppoſition, and this whatever Figure it hath, ee Di; 
though that it poſſeſs a great ſpace of water, as for inſtance, a great viton. _ 
Beam would do moved fide-ways. Perhaps ſome might oppoſe me 
and (ay, that if the Reſiſtance of water againſt Diviſion, as I affirm, 
were nothing ; Ships ſhould not need ſuch a force of Oars and Sayles 
| for the moving of them from place to place in a tranquile Sea, or | 
ſtanding Lake. To him that ſhould make ſuch an objeGion, I would |, 
reply, that the -water contraſteth not againſt, nor ſimply refiſteth moved 5 the 
Diviſion, but a ſudden Divifion, and with fo much greater Reni- water 
tence, by how much greater the Velocity is : and the Cauſe of this 
Reſiſtance depends not on Craflitude, or any other thing that abſo- 
| JF lately oppoleth Diviſion, but becauſe that the parts of rhe water 
- $ divided, ingiving way to that Solid that is moved in it, are them- 
S fclvesallo neccſlitated locally to move, ſome to the one fide,and ſome 
to the other, and ſome downwards. : and this maſt no lefs be done 
by the waves before the Ship, or other Body ſwimming through the 
water, than by the poſteriour and ſublequent; becauſe, the Ship 
proceeding forwards, to make it ſe}f a way to receive its Bulk, it is 
requiſite, that with the Ptow it repulſe the adjacent parts of the 
water, as well gn one hand as on the other, and thatit move them 
as much tranſyerſly, as is the half of the breadth of the Hull : and 
the like remoyall muſt thoſe waves make, that facceeding the Poump 
do run from' the remoter 'parts of the Ship towards thofe of the 
middle; faccefſively to repleniſh the places, which the Ship 'in ad- 
vancing forwards, goeth,: leaving vacant. Now, becauſe, all Moti- OCT Oe 
_ tions are madein Time, and the longer in greater time : andit being acertain ſpace in 
moreover true, that thoſe Bodies "that in a certain time are moved. 2 certain Time, 
by a certain power ſuch'a certain ſpace, ſhall not be moved the ſame AP ones x 
ſpace, and in a ſhortet Time, unlefs by a greater Power : therefore, moved the 
the broader Ships move ſtower than 'the"narrower, being put on by {5 (Pac*. and 
an e<quall Force : and the ſame Veſſel requires ſo much greater, bu: by a greator 


force of Wittd, or Oar; the faſter it ts to move. power 
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But yet for all this, any great Maſs ſwimming in @ ſtanding Lake, may 
be moved by any petit force; only it is true, that a leſſer force more 
ſlowly moves it : but if the waters Reſiſtance of Diviſvon, were in any 
manner ſenſible, it would follew, that the ſaid Maſs, ſhould, notwith- 
ſtanding the percuſſion of ſome ſenſible force,continue immoveable which is | 
,The RR of not ſo. Tea, 1 will ſay farther, that ſhould we retire our ſelves into the 
tome 1 more internal contemplation. of the Nature of water and other Fluids, 
Diviſion, that perhaps we ſbould diſcover the Conſtitution of their parts to-be ſuch, that 
they contain not 1 ot only do not 0 oſe Diviſion, but that theybawe not any thing in 
any thing that *P*Y J PP Jy ta = SO10S 
may be divided. thewe to be tlivided : ſo that the Reſiſtance that 3s obſerved in mowing 
bes : Ro through the water, is like to that which we meet with in paſſing through 
findeth in mo- @ great Throng of People, wherein we find impediment, and not by any 
ving through 1; ficulty in the Diwifton, for that none of thoſe perſons are divided 
the watcr, like . . : . £ 
to that we meet Whereof the Croud 15 compoſed, but only in moving of theſe perſons; fide 


with in paſling ways which were before divided and disjoyned : and thus we find 


through | | | | 

chrong of you Refrſtance in thruſting a Stick into an-heap of Sand, not becau ſe e any part 

any” : of the Sand 4 to be cut in pieces, but only to be moved and raiſed. Iwa 
r in thru 


-19 aStick into Manners of Penetration, therefore, offer themſelves to us, one in Bodies, 
an heapof Sand. whoſe parts were continual, and bere Diviſion ſeemeth neceſſary; the 
dat oaagtit other in the aggregates of parts not continual, but contiguous only, aud 
in Bodies conti- here there is no neceſſity of dividing but of moving only. *Now, I am 
nuall, the other yot well refolved, whether water aud other Fluids may be eſteemed to 
in Bodics only CE We a 
contiguous. © Þe of parts continuall or contiguons only z yet I fend my ſelf indeedincli- 
bd _ conſiſts ned to think, that they are rather contiguous (if there be in Nature no 
MW os ks other manner of aggregating, than by the union, or by the touching of the 
of contigi:0us extreams : ) and 1 am induced thereto by the great difference that I ſee 
i Ie bo between the C onjunCiion of the parts of ant bard or Solid Body, and the 
fattien he bath Conjunciion of the ſame parts when the f ame Eody ſhall be made Liquid 
ep bu Ray's and Fluid : for if, for example, 1 take a Maſs of Silver or other Solid 
Moz. Dial, ,, 8nd bard Mettall, I ſhall in dividing it into two parts, find not only the 
BD one. a reſiſtance that 1 found in the mowing of it only, but an other incomparably 
Conjunion of £7eater, dependent on that wertue, whatever it be, which bolds the parts 
the parts of aBo- united : and ſoif we would divide again thoſe two parts into other two, 
np peas we and ſucceſſively into others and others, we ſhould fill find a like Refiſt- 
ancey but ever leſs by how much ſmaller th e parts to be divided ſhall be; 

_ but if, laſtly, employing moſt ſubtile and acute Inſiruments, ſuch as are 
the moſt tenuous parts of the Fire, we ſhall reſ olve it ( perhaps ) into its 
ae and leaſt Particles, there ſball not be left in them any longer either 

efflance of Diviſion, or ſo much as a capacity of being farther diej- 

\ ded, eſpecially by Inſtruments more groſſe than, tbe acnitics of Fire and 

what Knife or Raſor put into well melted Silver can we fade, that will 
divide a thing which ſurpaſſeth the ſeparating power of Fire? Certainly 
none : becauſe either the whole ſhall be reduced to the moſt minute and 
altimate Diviſions, or if there remain parts capable ſtill of other Subdi- 


a1Ifions, 
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diviſions, they cannotreceive them, but- only from acuter Diviſors than 
Fire ; but a Stick. or \Kod of Iron, mowed inthe melted Metall, 34not Co 
ſuch. 2 one. Of. a like Conſtitution anil Conſiſtence; I account the part* Water confilt? 
of Water, and other {iquids to--br;"qramely; incapable of Diviſeon by '©t paris that 2g- 
ES "7 We an Ac ai. PTY IS . Mit of. no. ſat- 
reaſon of rheir Tenuity ; \or- if not abſolutely. indiviſible, jet at leaſt* cc; givition. 
not to be dieided by. a Board, or other Solid Body, palpable wnto the 

baxd, the Sebtor being alwayes required to be mote ſharp than the Solid 
tobe cut. Solid Bodies, therefore, do-only mowe;\and tot divide the . Solids dimit- 
Water, when put into it 3” wboſe- parts being before divid:d td the ex« _ m_ _ _ 
treameſt ninuity, and therefore capable of being, moved, either many of move, ard OY 
them at once,.or few, or very few, they ſi 00. g1VC place to every ſmall Cor- _Givideit. - 
puſele, that deſcends in theſame : for that, it being little and light, de-. 

ſeending inthe Air, and arriving 10 the Surface of the Water, it meets 

with Particles of Water more ſmall, and of leſs Reſiſtance, againſt 

Motion and Extruſion, than is its.own prement and extraſive, force, - 

whereupon it ſu bmergeth, and moveth ſuch a portion of them, as is pro- 

portionate to its Power. There is not, therefore, any Reſuſtance in, 

Water againſt Diviſion, nay, there 3s not in it any diviſible parts. I, 

edde, moreover, that in caſe yet there ſhould be, any ſmall Reſiſtance 1; there were. 
fomnd (wbich is abſolutelyFfatſe)) baply in attempting with an Hair to, any Reliſtance 
move a very great nataut Machine, or in eſjaying by the addition of one. ans ting + pu 
ſmall Grain of Lead to fink, or by remowall of it to raiſe a very broad needs be ſmall 
Plate of Matter, equall in Gravity with Water, (which likewiſe will rho me 
aot bappen, in caſe we proceed with dexterity) we may obſerve that that Hair, a Grain of 
Reſiſtunce js a very different thing from that which the Adwerſaries pro- \-<24, ora flight 


dace forthe Cauſe of the Natation of the Plate of Lead or Board of Ebo- Dat IO of the 


my, for that one may make a Board of Ebony, which being put upon the 


Water ſwimmeth, and cannot be ſubmerged, no not by the addition of an 

hundred Grains of Lead put upon the ſame, and afterwards being ba, 

thed, not oaly ſinks, though the ſaid Lead be taken away, but though 

moreover a quantity of Cork, or of ſome other light Body faſtened to it, 

ſufficeth not to hinder it from ſinking unto the bottome : ſo that you 

ſee, that although it were granted that there ws. a certain-ſmall Reſift» 

ance of Diviſton found in the fub$tance of the Water, yet ths bath no- 

thing to do with that Cauſe which ſupports the Board abowe the Water, 

with « Refiſlance an hundred times greater thanthat which men can 

find im the parts of the Water : nor let them tell me, that only the Sute th RE ON 

face of the Water bath ſuch Reſiſtance, and not the internall Parts, or of the 7 agg 

that ſuch Reſiſtance 3s found greateſt in the beginning of the Submerſton, ho more rclilt. 

as it alſo ſeems that in the begirining, Motion meets with greater oppoſitz- egg gm 

on, than in the continuance of at 3 becauſ, e, firſt, I will permit, that the loweſt parts: 

Water be ſtirrcd, and that the ſuperionr parts be mingled with the mids PPh Re 

dle, and infertour parts, or thattboſe above be wholly removed, and liou, nacog naked 

thoſe itt the middle only made uſe off, and yet you ſhall ſee the effefl for 10 the .d« gin; 
©; 71 pa al iis 
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all that, to be Sill the. ſame : Moreover, that Hair which draws & 
Beam through the Water, is likewiſe to diaide.the upperparts, ard 
alſo to begin the Motion, and yet 3t begins it, auil yet it divides it : and 
finglly, let the Board of Ebony be put intbe midway, betwixt the bottome 


and tbe top of the Water, and let it there for a while be ſuſpended and 


ſetled, and afterwards let it be left at liberty, and it will inStantly begin 
its Motion, and will continue it unto the bottome. Nay, more, the Board 
ſo ſoon as it is dimitted upon the Water, hath #ot only begun to move 
and divide it, but 3s for a good ſpace dimerged into it. 


Let us receive it, therefore, for a true and undoubted Conclufi- 


on, That the Water hath nor any Renitence againſt ſimple Divifi- 
on, and that it is not poſlible'to find any Solid Body, be it of what 


_ Figure it will, which being purinto the Water, its Motion upwards 


or downwards, according as it'exceedeth, or ſhall be exceeded by 
the Water in Gravity (although ſach excefſe and difference be in- 


ſenſible) ſhall be prohibited, and raken away, by the Craſlitude of | 


the ſaid Water. When, therefore, we ſee the Board of Ebony, or 
of other Matter, more grave than the Water, ro ſtay in the Con= 
fines ofthe Water and Air, without ſubmerging, we muſt have re- 
courſe to ſome other Origimall, tor the inveſting the Cauſe of that 
Effect, than to the breadth of the Figure, unable to overcome the 
Renirence with which the Water oppoleth Diviſion, finc0' there is 
no Reſiſtance ; and from that which is not in being, we can expect 
no Action. It remains moſt true,therefore, as we have ſaid before,that 
this {o ſucceds, for that that which in ſuch manner put upon the wa- 
ter,not the ſame Body with that which is put znto the Water: becauſe 


this which 1s put z7to the Water, is the pure Board of Ebony, which 


for that it is more grave than the Water, finketh, and that which is 
put x#por the Water, is a Compoſition of Ebony, and of ſo much 
Air, that both together are ſpecifically leſs grave than the Water, 
and therefore they do not deicend. | 

I will farther confirm this which I ſay. Gentlemen, my Antago« 
niſts, we are agreed, that the exceſs or defe& of the Gravity of the 
Solid, unto the Gravity of theWater, is the tiue and proper Cauſe 
of Natation or Submerfion. 

GreatCaution Now, if you will ſhew that beſides the former Cauſe, there is ano» 
nl drop ©. ther which is ſo powerfull, that it can hinder and remove the Sub- 
operation of Fi- merſion oftthoſe yery Solids, that by their Gravity ſink, and if you 
gure in Natati will ſay, that this is the breadth or ampleneſs of Figure, you are ob- 
ONs . . , 

' lieged, when ever you would ſhew ſuch an Experiment, firft tomake 
_ the circumſtances certain, that that Solid which you put into the 
Water, be not Jeſs grave in ſpecie than it, for if you ſhould not do ſo, 

any one might with reaſon ſay, that not the Figure, bur the Levit 
was the cauſe of that Natation. But ſay, that when you ſhall di- 


mit 


7 3. EN 
- ax \ 


NL iobics 


wit a Board of Ebony into the Water, you do pat put; therejn 2.Solid 
more. grave in ſpecre than the Water, . but one lighter, forbefidei che 
Ebogy,there is in the Water a Maſs of Aarz united with the Ebony 
and ſuch, a06. fo light, thar of borh'there. reſules. a Compeſition leſs 
grave thanthe Water :'See, therefore, that you remove the Air,and 
pat the Ebopy alone into the. Water, for fo you ſhall immerge a So- 
litmore grave then the Water, and if this ſhall not go ro the Botrom, 
you have well Philoſophized, and] iN. 

Now,{ince wehave found the true Cauſe of the Natation of "er: 
Bodies, which otherwiſe, as being graverthan the Water, would de- 
icend 20 the; bottom, I think, that far the perieQand diltinfknow- 

ledge. of this buſineſs, it wogld be good tg proceed .in a way..of dif- 
cayering demonſt atively thoſe PI ASCO?! that do attend 
thelg eftcas, and, 


P1 R 0 BL. 
To 'F finde what proportion ſeveral Tu of differen +; Bhohe 
* Matters ought to have, unto the Gravity of the proportion Fi 


oures ought to 


Water. that fo they may be able by YertuHe of the! hav c to the wa- 


ters Gravity. 


ES 12r10ns eArr io ftay a float. ''* that by help of 


. the contiguous 
_ Er, therefore, for better illuſtration, DFNE be a Veſlell, Ry, they ay 
. wherein the water is contained, and ſuppoſe a Plate or Board, 
whole thicknels is comprebended between the Lines I C and 
O S, and Jetit be of Matter exceeding the water in Gravity, fo thax 
being put upon the water, icdimergeth and abaſeth below the Level] 
of the {aid water, leaving the little Banks A Land B C, which Are at 
the greateſt height they can be, ſo that if the Plate L S ſhould but 
deſcend any little ſpace farther, the little Banks or Ramparts would 
Y no longer conliſt, but expulſing the Air A I C B, they would dif- 
FF fuſe themſelves over the Superticies IC, and 
, FF would lubmerge the Plate. The height AIBC 
FF is therefore the greateſt profundity that the 
J little Banks of water admit of: Now Ifay, | Nc" acer 
J tbatfrom this, and from the proportion in Gra- = SS, * 
' FF vity, that the Matter of che Plate hath to the _ 
, HF water, we may eaſily finde of what thickneſs, at moſt, we may make 
the ſaid Plates, to the end, they may be able to bear up above water: 
. }' foritthe Matter of the Plate or Board LS were, for Examplk, as 
: heavy again as the water, a Board of that Matter ſhall be,at the moſt 
of a thicknels equall to the greateſt beighe of the Banks; that is, as 
' | thickas A Lis high : which we will thus demonſtrate; Let the So- 
Id 1S be donble #n Gravity to the water, and let it be a regular 
! Prime 


/ 
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Of Natation 
Lib. 1, Prop. 3. 


The propotti« 
on of the greats 


Solids, beyond 
which encrea- 
ſed . they fiok, 


eft thickneſs of 


GALILEVS Of the 
Priſme, or Cylinder, to wit, that hath its rwo flat Superficies, ſuperi- 
our and inferiour, alike andequall, and at Right Angles with rhe's- 
ther laterall Superficies, and let its thickneſs I O be e<quall to' the 
greateſt Altirude'of the Banks of water : I ſay, that fir be pur upon 

the water, it will not ſubmerge + for the Altitude 
Al beingequall to the Altitude I O, the Maſs 
of the Air A B C I ſhall be equall to the Miſs of 
the Solid CIOS : and the whole Maſs AOSB 
double to the Maſs I S; And fince the Maſs 
of the Air A C, neither encreaſeth nor dimij- 
niſheth the Gravity of the Maſs I S, and the Solid I $ was ſuppoſed 
double in Gravity to the water 3 Therefore as much water as the 
Maſs ſubmerged A O $ B, compounded of the An AIC B, andof 


the Solid I OS C, weighs juſt as much as the ſame ſubmerged Maſs 


A OS B: bur when ſuch a Maſs of water, as 15 the ſubmerged part of 
the Solid, weighs as much as the ſaid Solid, it deſcends not farther, 
but reſteth, as by (a) Archimedes, and above by us, hath been de- 
monſtrated : Therefore, I'S ſhall deſcend no farther, but ſhall reſt. 
And if the Solid I S ſhall be Seſquialter in Gravity to the water, it 
ſhall float, as long as its thickneſs be not above twice as much as the 
greateſt Altitude of the Ramparts of water, that 15,ot AL. ForIS 
being Seſquialter in Gravity to the water, and the Altitude O I, 
being double to I A, the Solid ſubmerged A OS B, ſhall be alſo 
Seſquialter in Maſs to the Solid IS. And becauſe the Air AC, 
neither increaſeth nor diminiſheth the ponderofity of the Solid 1 S: 
Therefore, as much water in quantity as the ſubmerged Maſs AOSB, 
weighs as much as the ſaid Maſs ſubmerged : And, therefore, that 
Maſs ſhall reſt. And briefly in generall. 


THEORE ME. VI. : 

I hen ever the exceſs of the Gravity of the Solid above 
the Gravity of the I ater, ſhall have the ſame pro- 
portion to the Gravity of the Water, that the « Alti- 
tude of . the Rampart, haih to the thickneſs of the 
Solid, that Solid ſhall not ſink, but being never ſo lit- 

tle thicker it ſhall. 


Et the Solid LS be ſuperior in Gravity to the water, and of ſuch 


thickneſs, that the Altitude of the Rampart AI, be1n proporti- | 


on to the thickneſs of the Solid LO, as the excels of the Gravi- 

ty of the ſaid Solid I $, above the Gravity of a Mals of water equall 

to the Maſs 1 S, is to the Gravity of the Maſs of water & quaJlto = 
Ma 


vity of the Solid LS, is e<quall to the Gravity of a Maſs of water e- 


N ararion Of Bopits 


MaſsI1S. Ifay, that the Solid I S ſhall not 
finke, but being never ſolittle thicker it ſhall 
go to the bottom : For being that as A Is 
tol O, ſo is the Exceſs of the Gravity of the 
Solid 1, above the Gravity ofa Maſs of water 
equall to the MaſsI S, to the Gravity of the - 2 
ſaid Maſs of water : Therefore, compounding, as A Ois to OI, fo 
ſhall the Gravity of the Solid 1S,be to the Gravity of a Maſs of water 
equall to the Maſs I S: And,converting,as LO is to O A, ſo.ſhall the 
Gravity of a Maſs of water equall to the Maſs I'S, be to the Gravity 
of the Solid I S : Buras Il Oisto O A,fo is a Maſs of water I S, toa 
Maſs of water equall to the Maſs A BS O : and ſois the Gravity of 
a Maſs of water S, to the Gravity of a Maſs of water A'S: Therefore 
as the Gravity of a Maſs of water, equall to the MaſsIS, is to the 
Gravity of the Solid I S, ſo is the ſame Gravity of a Maſs of water 
I S, to the Gravity of a Maſs of Water AS: Therefore the Gra- 


quall to the Maſs AS: But the Gravity of the Solid IS, 1s the ſame 
with the Gravity of the Solid A $, compounded of the Solid 1 S, 
and of the Air ABCI. Therefore the whole compounded Solid 
AOS B, weighs as much as the water that would be compriſed inthe 
place of the {laid Compound AOS B : And, therefore, it ſhall make 
an Equilibrium and reſt, and that ſame Solidl OS C ſhall! finke no 
farther. But if its thickne(s I O ſhould be increaſed, it would be ne- 
ceſſary alſo to encreale the Altitude of the Rampart AI, to main- 
tain the due proportion : But by what hath been ſuppoſed, the Alti- 
tude of the Ramparce Al, is the greateſt that the Nature of the 
Water apd Air do admit, withoutthe waters repulfing the Air ad- 
herent to the Superficics of the Solid 1 C, and poſſeſſing the ſpace 
AIC B : Theretore, a Solid of greater thickneſs than IO, and of the 
ſame Matter with the Solid 1 S, ſhall not reſt without ſubmerging, 
but ſhall deſcend to the bottome : which was to be 5 Pann abs 
In conſequence of thisthat hath been demonſtrated, ſundry and va- 
r1ous Concluſions may be gathered, by which the truth of my prin- 
cipall Propoſition comes to' be more and more confirmed, and the 
imperfeGion of all former Argumentations touching the preſent 
Queſtion cometh to be diſcovered. 


And firſt we gather from the things demonſtrated, that, 


COR OL 


NATATIoNof BobDits: 

| THEOREME VI. _ 

Bodies beaver All Matters,how heavy ſoever. even to Goldit ſelf. the 

OO heavieſt of all Bodies, known by us, may float upon 
the IV ater. 


Becauſe its Gravity being confidered to bealmoſt twenty times 

greater than that of the water, and, moreover, the greateſt Alti- 
tude that the Rampart of water can be extended to, without break- 
ing the'Contiguity of the Air, adherent to the Surface of the Solid, 
that is put upon the water being predeterminied, if we ſhould make 


a Plate of Gold ſo thin, that it exceeds not the nineteenth part of the | 


Alticude of the ſaid Rampart, this put lightly upon the water ſhall 

_ reſt, without going tothe bottom : and if Ebony ſhall chance to be 

in ſeſquiſeptimall proportion more grave than the water, the greateſt 

thickneſs that can be a\lowed to a Board of Ebony, ſo that it may be 

able to ſtay above water without ſinking , would be ſeaven times 

more than the height of the Rampart Tinn, . gr. cight times more 

_ grave than water, ſhall ſ\wimm as oft as the thickneſs of its Plate, 

H: elſewhers Exceeds not the 7th part ofthe Altitude of the Ramparr. 

cices this az a Andhere I will not omic ro note,as a ſecond Corrollary dependent 
p Wer _ upon the things demonſtrated, that, | ne 


that number 


Natation and T H FE O R [2 M [oi VII. 


Submerſion,col- | 5 WT : | 

leaed from the T PC Expanſion of Figure not only is uot the (,auſe of the 

thickneſs,exclu- : - Rr ; p 

ding woe length —A\{ atation of thoſe grave Bodies, which otherwiſe 

and breadth of 5 £ a TEES 

Plates, do ſubmerge, but alſo the determining what be thoſe 
Boards of Ebony, or Plares of Iron or Gold that will 
[wimme, depends not on it, rather that ſame determina- 
tion 1s to be collefed from the only thickneſs of thoſe 
Figures of Ebony or Gold, wholly excluding the con- 
federation of lensth and breadth, as having no wayes 
any ſhare in this E fed. . 


T hath already been-manifeſted, that the only cauſe of the Nata- 


tion of the ſaid Plates, is the reduQtion of them to be leſs grave 
\  thanthe water, by means of the connexion of that Air, which de- 


ſcendeth together with them, and poſſefleth place in the water 3 


which place ſo occupyed, if before the circumtuſed water dilfuſeth 
it ſelfto fill ir, it be capable of as much water , as ſhall weigh equall 
with the Plate, the Plate ſhall remain ſuſpended, and finke no 
farther. Now 
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float. but, Dn its rhickneſs onl 
wa I ſubm WI e , kong we % ſhoulc 1 Rolaphy,: 
bl ndred and a Ea a iy 
Cauſe, which b&ga FFI we $1, alf6 the fe 


p | 
ved;'ir: eckadegt; andbyugmenting oc leffening- the: length © 
breadth in any manner, the cftc& of going, op-nor:gding-to the: bo 

tom, is not added or removed: I conclude, that the greatneſs and 
ſmalneſs of the Supesficies hath no influence upon the 'Natation or 
Submerſion.. And that. the proportion. of the. Altitude of the Rams 
parts of Water, to the Altitude of. the Solid, being conſtituted in 
the manner aforeſaid, the greatneſs'or ſmalnck of the. Superficies, 
makes not any variation, is manifeſt from that which hath been above . 4 
demonſtrated, and from this, that, The Priſms and Cylinders | which /Pp;itmes 7 _— 
have the ſatet Baſe, are' in-pr roportion 40 one another a+ ther: bes eight i; Cylinders ha-. I 
Whence Cylinders or Priſthes, namely, the Board, be hey yreat a viog ads < 
little; fo that they be allof cquall thickneſs, have the ſame þ proportion anocher as their 
_ to their Conterminalt Air, which hath for Baſe the ſaid Superficies of Mighs 
the Board, and for h eight the Ramparts of water ; ſo that alwayes | 
of that Air; and of the Board, Solids arecompounded, that in Gravity 
uall a Mafs ofwatet equiall to the Maſs of the Solids, compounded 
& Air, and of the Board : whereupon'all the faid' Solids do in the 
ſame manner continue affoat. | We' will concludein the third place, 
that, 
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For the ERIK which iniverquiſrgiar we cl demonſtrate 
ain Py namely, that, | 
| of EASSTA LL, > os 
| Solids Abuſe oe” M aſſes anſwer mm proptt tion contyarity ” 
Solids whoſe 
Mi their, Specipod, Gravics, are 6 uneh 7 in 6Lijabge 


contrary pro- 


rtion to their Greviti TPS, - 


pecifick Gra- id Þþ | 
inabloine Sta LO ned is we Babs” oak le 8 AE the | 
vity, Maſs B, as'the Spegificall Gravity of the; Solid By is/to the 


© ficall Gravity pt the Solid AC :1 ſay; the Solids ACandB are 
{/:-; equalligablelyte weight, that is, equally grave. For 
Ik "Tu 
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| 

if the; Maſs A Che equall to the Maſs B, then, by the 

Allumption, the Soecafcall Gravity of B, ſhall . be e- | 

;| Quall tgthe,Sper;ticall Gravity of AC, and: bemg, £4 | 

x quall.in Maſs, and-afthe fameſSpecaficall Gravity they | 

Rp "' halakialetrdy,weh one 38. much as another. Buy \ 

it heir Maſſes ſhall be unequall, let the Maſs A C be greater, and in it | 
t 

k 

d 


take the part C, equall to the Maſs B, And, becauſe the Maſſes B 
andC arc <quall; the Abſolute weight of B, ſhall have the ſame pro- 
»  Portionto the Abſolute weight of C, that the Specificall Gravity of 


B, hath' ro the Specificall Ctavity of C 3 or of C A, which is _ 1 
ſame in ſpecie : But look what proportion the Specificall Gravity of } 
B, hathto the Specificall Gravity of C Az the like proportion, by the : 

Aſſumption,hath the Maſs C A,to the Maſs B; that is, to the Maſs C a 


There "a 


> + wa. + 


Oo.” 0 TT A. - 


Therefore, the abſolute weight of B, to the abſolute weight of C, 18 
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as the Maſs A C.to the Maſs C*: Put as the Maſs AC,is to the Maſs C, 
ſd isthe abſolure weight of AC; to the abſohite weight of ©: There- 
fore the abſolute weight of By bath the ſame-proportion-to\theabſo- - 
lute weight of C, that the abſolute weight of A C, hath to the ab- 
ſolute weight of C: : Therefore, "the'two Solids A C and B are <quall 

in. ab(oluce Gravity:!! which- was 10 "oo era dt de- 
monſtcated, this, I ſays: = | 


qe THEOREME x EE a. 


That; it # puſſible of any al freged Matter, to form a Pi Thete may be 


—_ C Cones and Piras 


>. ramude & (one:apon any. Baſe, which being) p1t upon mides of an 

"theater ſl all not Jnr nor Wet aj mote than teminedimothe 
' water, reſt only 

asBae + 7 bt; | + +. their Baſes 


"Erthe greateſt p offible Altitade of the Fat be the Line DB, 
nd A Diainctck of the Baſe of the Cone'to be made of any  Mat- 


 teraffigned B Cat right arigles ro DB: Andas the Specificall Gravity 


of the Nt of the Pidenoe or Cone to be made,is to the bo 
Gravity of the water, ſo let the Altitude of the _ 
Rampact D'B, be ro thethird part of the Piramide 
or Cone AB C, deſertbed/ npon the Baſe; whoſe © 
Diamerctis BC: Hay, that the ſaid Cone ABC, "© 
andany other Cone, tower then the ſame, ſhall reſt lA EF, 
vpon the Surface of the water B C without finking. © | on 
Draw DF patallel to'B C, and ſuppoſe the Priſme == 
or Cylinder E C, which'ſhall be tripple to the Cone © 
ABC. And, becauſe the Cylinder D C hath the fame proportion 
to the Cylinder C E,that the Altitude D Byhach to the Alritade BE: 
But the Cylinder CR, is to the Cone A BC, as the Altitude EB is to 
the thnd part of the Altitude of the Cone : Therefore, by Equality of 
proportion, the Cylinder DC is to the Cone AB C, asDB isto the 
third part of the Aſltittide B E : But as D Bis to the third part of BE, 
fo is the Specificall Gravity of the Cone AB Cz tothe Specificall Gra- 
vity of the water : Therefore, as the Maſs of the Solid DC, isto the 
Maſs of the Cone A BC, ſo is the Specificall Gravity of the ſaid Cone, 
to the Speciticall Gravity of the water : Therefore, by the precedent 
Lemma, the Cone AB C weighs in abfolute Gravity as much as a 
Maſs of Water equall to the Maſs D C : Burt the water which by the 


—_—_— 


impoſition of the Cone A BC, 1s driven our of its place, is as much 
- as would precilcly he in the place DC, and is equall in weight to the 


Cone that diſplaceth ir : Therefore, clieje fhall be an Equilibrium, 
and the Cone ſhall reſt without farther ſubmerging. And its ma- 
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Amongſt Cones 
of the ſame Baſe, 
thoſe of leaſtAl- 
ticude ſhall ſink 
the leaſt, 


There may be 
Cones and Pira: 
mides of an 
Matter , whic 
demitted with 

thePoint down- 
wards do float as 
top. 


A Piramide or 
Cone, demitted 
with the Point 
downwards ſhal 
\wim, with its 


i all ink. 


Baſe downward 


GALIL EUs of the. 
COROLARY I. 


That making upon the f ame Baſis, a Cone of a leſs Altitude, it ſoall be 
alſo leſe grave, and ſhall ſo much the more reſt without Submerſions 


+ COROLARY 11. apoio 
It is manifeſt, alſo, that one may make Cones and Piramids of any Matter 


whatſoever, more grave than the water , which being put into the 


water, with the Apix or Point downwards, reſt without Submerſion. 


Ecauſc if we reafſume what hath been above demonſtrated, of 

Priſms and Cylinders, and that on Baſes equall to thoſe of the 

ſaid Cylinders, we make Cones of the ſame Matter, and three 
times as high as the Cylinders, they ſhall reſt afloat, for that in Maſs 
and Gravity they ſhall be equall ro thoſe Cylinders, and by having 
their Baſes equall to thoſe of the Cylinders, they ſhall leave equall 
Maſſes of Air included within the Ramparts. This, which for Exam- 
ple ſake hath been demonſtrated, in Priſms, Cylinders, Cones and 
Piramids, might be proved in all other Solid Figures, but it would 
require a whole Volume (ſuch is the multitude and variety of their 
Symptoms and Accidents)to comprehend the particuler demonſtration 
of them all;and of their ſeverall Segments-but I will to avoid prolixity 
18 the preſent Diſcourſe, content my ſelf, that by what I have declared 


every one of ordinary Capacity may comprehend, that there is not 


any Matter ſo grave, no not Gold it ſelf, of which one may not form 
all ſorts of Figures, which by vertue of the ſuperiour Air adherent to 


them, and not by the Waters Reſiſtance' of Penetration, do remain 


afloat, ſo that they ſink not. Nay, farther, 1 will ſhew, for removing 


that Error, that, 


THEOREME XI. 


A Piramide or ( one put intothe Vater, with the Point 


downward ſhall ſwimme, and the ſame put with the 

Baſe downwards ſhall finke, and it ſhall be impoſ ſoble 
to make it float, 

NO» the quite contrary would happen, if the difficulty of Pene- 


trating the water, were that which had hindred the deſcent, for 
that the ſazd Cone is far apter to pierce and penetrate with its ſharp 


Point, than with its broad and i{paciousBaſe. 
. And, to demonſtrate this, let the Cone be A B C, twice as grave 
as the water, and let its height be rripple to the height of the Rampart 
DAEC : I ſay, firſt, that being put lightly into the water with the 
Point 
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NATAT1ONof Bo DIES; 
Point downwards, it ſhall not deſcend to the bot- 
tom : for the Aeriall Cylinder contained betwixt « 
the Ramparts D ACE, is equall in Maſs to the 
Cone A BC; ſo that the whole Maſs. of the Solid ”£ 
compounded of the Air:D.AC E, and of the Cone B 

ABC, ſhall be double to the Cone AC B: And, 

becauſe the Cone ,4 BC.is ſuppoſed to be'of Matter double in Gra- 
vity to the water, therefore as much: water -as the whole Maſle, 
DABCE,p laced beneath the Leyell of the water, wei hs asmuch 
as the {pad ABC : and, therefore, there ſhall bean 

and the Cone A BC ſhall deſcend no lower. Now, I ſay farther, 
that the ſame Cone placed with the Baſe downwards, ſhall ſink to 
the bottom, without any poſibiliry of returning again, by any mcans 


toſwimme. : 
Let, thercfore, the Cone be A B D, double in Gravy to the 
watec, and let) Its height be tripple the height ; A, 


of rhe Rampart of water LB : It is already 
manifeſt, that it ſhall nor ſtay wholly out of 
the water, becauſe the Cylinder being com- 

prehended betwixt the Ramparts LBDP, 

equall to the Cone A BD, and the Matter o 
the Cone, beip double in Gravity to 'the 
water, it is evident that the weight of the ſaid 
Cone ſhall be double tothe weight of the Maſs of water equallto the 
Cylinder L B DP : Therefore it ſhall nor reſt in this Rate, but 


ſhall deſcend. | 

CORDLARY 1. 

T ſay farther ; that much leſſe ſoall the ſaid Cone Slay afloat, if one FE TI 4 
immerge a part thereof. - —_— y; ell 


R © = | | ſwimzif one im- 
Wi you may ſee, comparing with the water as well the part merge a pan 
chat ſhall immerge as the other above water. Let us therefore * 
of the Cone A B D, ſubmerge th part NT OS, and advance the 
Point NSF above water, The Altitude of the ConeFNS, ſhall 
cither be more than half.the whole Altitude of the Cone F TO, or 
it ſhall not be more : if it ſhal) be more than half, the Cone F N S 
ſhall be more than half of the Cylinder ENSC : for the Altitude 
of the Cone FN S, ſhall be more than Seſquialter of the Altitude 
of the Cylinder ENS C: And, becauſe the Matter of the Cone is 
ſuppoſed to be double in Specificall Gravity to the water, the water 
which would be contained within the Ratnpact ENSC, wopld be 
leſs grave abſolutely than the ConeF NS; ſo that the whole Cone 
FN Scannot beſuſtained by the Rampart : But the part immerged 
N T OS, by being double in Specificall Gravity to we water, ſhall 


tend 
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tend to the bottom: Therefore,” the-whole'Cone F T'O, as well-in © 


reſpe& of rhe partſybimerged,! 'n6'the ' part above water ſhallides 
ſcendto the bottorff/ © Bue if the 'Alieude of the Point F'N S, ſhall 
be half the Altitude of thewhole Cone F/T-O, the ſame Altitude'of 
the ſaid Cone F NSfhall- be Sefqwialter *0the- Altitude BD N :;and; 
therefore, E N $ C'ſhall-be donbletd the Cone F NSy' andas mack 
watet in Maſs as tle Cylmdet E'N'S C;'weuld weigh as much as the 
part bf the Cone FNS.” But; becauſe the other 'immerged part 
N T'OS, 'is double in Orivity! to the water; a Maſs of water e and 
to that Or rx of 'the Cy linder E N $ Card of the Solid wie, 
ſhall weigh leſs than the vale F TO, by as' much as the weight of 
a Maſsof water cquali'es the 86hdN'T © S | Therefore, the Cone 
ſha'1 alſo de ſcend. Again, beeauſe'the 'Solid'N T O'S, 'is ſeptuple 
to the Cone FNS, to which the Cylinder E S is double, the propor» 
tion of the' Solid N T O'S, ſhall be to the Cylinder E NSC, as ſeaven 
ro two : Therefore, the whole Solid compounded of the Cylinder 
ENSC, and of the SolidN T-OS, is\ much leſs than double the 
Solid NT O'S : Therefore, the fingle Solid N T O S, is much graver 
than a Maſs of water <quall to the Maſt, SRTOTIn of the T9 
linder ENSC, and of N T O S. 


CO R 0 LARY I.. 
From whence it followeth, that though one ſoould remove and take a« 
way the part of the Cone F'NS, the ſole remainder NT OS would 
Lo to the bottom. 


COROLARY UI. 
And if we ſpould more depreſs the Cone FT O, it would be ſo much the 


more impoſſible that it ſhould ſuſtain it ſelf afloat, the part ſubmerged 
NT 0 S fiill encreaſing, and the Maſs of Air contained inthe Rampart 


diminiſhing, which ever grows leſs, the more the Cone ſubmergeth. 


Hat Cone, therefore , that with its Baſe upwards, and its 
Cuſpss downwards doth {wimme, being dimitted with its Baſe 
doawaward muſt of neceſſity finke. They have argued farce 
frgm the truth, therefore, who have aſcribed the cauſe of Natation 
to waters reſiſtance of Diviſ ion, as to a paſſive principle, and to the 
ya of the Figure, with which the diviſion is to be made, as the 
CIENT. 


I come in the fourth place, to colle& and conclude the reaſon of 


that which] have propoled tothe Adverſarics, namely, 
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cally as grave as tos te putting hen 

whole, Maſs, be | covered; it is, map 

places, provided, chacfach a; 

WAY be.cxactly adjuſted,;; 

ſevere rpes mh pgs ps 
tNETE {40 XEINER ML tO 1QG , Figures are apt tore 

without {ubtuerging, - though wind , e help of the Rampart, 

itjs manifeſt, chat-they; may.'admt | He cnerealc of Gravity, 

(without encreaſing, their. Maſſes as, is.ch weight of as much water 

ak wouldibe Ng within the:Ram b, x] t is made about their 

ypper plane Surface :;by_ the belp & of being ſuſtained, they 


ſhall.sefh afloat, butbring bathed, they. ſhall deſcend, baving been 
_ madepraver.than the qt Jo Fights 


aboye1n a plane, a cleerly met Ar: vT 2M 
added or removed, may prohub bor Xe vie TR ut 10. th 
Figures that go leſſening ag tqwards the ke ſom 
- may, and that not without much; leming Bs al -s Dy 
e.W 
pagy Ficamj 


the ſame may;be doge;/and eipyoay 

VELy. acute Point, ſuch, as are y you. GO. 

jpg theſe, therefore, as, more dubious thanthe x 
ro demoyſtrare, that they als be under the 

- aryotgoing tothe Bottom, be Fac any \ 
thercfore'the Cone be ABD, made. ot a matter. . 
{pecafically, as grave as the; Waters it is Nat 
that being put all under, water, it. 
all places (alwayes provided, abacic ſhall weigh 
exaQly as much as the water, which. is almoſt. _ 
impoſſible ro <ffeR& ).and thatavy ſmall weight. _ 
being addedtoit, it ſhall fink to the botrom; | -  / 
but 7 it ſhall deſcend downwards gently, 1 ay, s 
that it ſhall make the, Rampart EST O, and. : — 

that there ſhall tay 'our-of the water the point A S T, parernags Tet 
Acight cothe Rampart E'S : which1s manifcfi, for the Marzer of the 


'Cone. 
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1 /'ofs o, By Will,'becabſe the Cone S'Tgoes'd 
Ee \ latlording to rhe i thre of the 
ITE eo (bes he Mines that db ſacceſlively |becortic 


and the' Ranpies "dirniviſh* actording 16' the pr 
Squares of the ſarve Lines ;* Whereppon theptoportionisefiche Poiines 
are alwaycs Seſqui Z of the 'ptoportiohs' of the Cylinders; Eg 


taitied Within the Ratipare 3 '(6*tharif. for Dxaple, the height f | 


the exgergent Point' wefe 'doubſe;' or equall"to the height: of the 
Rampart, in theſ Uſes, the Cylirider containted withm the Ram- 
part, would be nll ch \preater than the ſaid Point, becauſc'it would be 
cither ſeſquialter* of triple, by 'teafon of. which it: would" per 
ſerve ovet and aboye'ts ſuſtaiti the whole'Cone, ſince'the part” fub- 
merged would no longer weigh apy thing ;]-yet; nevertheleſs,” when 
any Gravity is added fo the' whole Ma of the Cone, {6 that alſo the 
part ſubmerged is not without" ſome'exceſſe of Gravity above the 
Gravity of the water, it isnot'manifeft; "whether the" Cylinder edn 
tained nh the Ratupart, in the deſcent that the'Cone ſha]! make, 
can be reduced to ſuch a proportion unito the emergent: Port, ;andto 
ſuch an exceſle of Mafiabove the Maſs of it;' as'to compenſate the 
excelle of the Cones Sptcificall Gravity 'abovt the Gravity'6t the wa- 
ter : andthe. Scruple'atiſcth, becauſe tht howbeit- in the ' deſcent 
made by the Cone, the:emergent Point AST diminitheth; whereby 
there is alſo a diminution of the'exceſs of the Cones Gravity -above 


the 
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NATAT1ION of BopiIEs _ 
the Gravity of the. water, yet the caſe ſtands To, that the Rampart 
doth alfo contra& it ſelf, and the Cylinder contained in it doth de- 

| miniſh.” Nevertheleſs it ſhall be fat aps how that the Cone 
ABD being of any ſuppoſed bignefſe, and made at the firſt of a 
Matter 'exaQly equal] in Gravity to the Water , if there ,may 
be affixed to it (ome Weight, by means of whichic may deſcend £0 
the bottom, when ſubmerged under water, .it may alſo by vertue of 
the Rampart ſlay above without finking. 

Let, therefore, the Cone A B Dbeof any ſuppoſed greatneſle, 
and alike in ſpecificall Gravity to the water. It is manifeſt, that 
being put lightly into the water, it ſhall reſt without deſcending 3 
and it ſhall advance above water, the Point 
AST, tripple in height to the height of the 
Rampart ES : Now, (uppoſe the Cone A B D 
more depreſſed, ſo that it advance above wa-_ 
ter, only the Point AT K, higher by half chan 
the Point AST, with: the Rampart about it 
CIRN. And, becauſe, the Cone A B Dis 
tothe Cone AIR; as the cube of the Line S T 
isto the cube of the Line FR, but the Cylin- 
der ESTO;, is to the Cylinder: C'F-R N, as the Square « of $Teo 
the Square of 'Þ R, the* Cone A ST ſhall be ORuple to the Cone 
AIR, andthe Cylinder ESTO, quadruple to the Cylinder CIR N: 2 
But the ConeAST, is'<quall to the Cylinder E ST 0 :' Therefore, -4 
the Cylinder C1 R N, ſhall be' double to the Cone AIR > and the qz 
water which might be contained in the Rampart' CT RN; would be - 
double in Mafsand in 'Weight to the Cone TR, and; therefore, S 
would be able to ſuſtain the double of the Weight of the Cotic AIR: 
Therefore, 'if to the whole Cone ABD, Os be added as* tauch 
Weight as the Gravity ofthe Cone A'TRK, that is to ſay, 'the eighth 
part of the weight of the Cone AST, it alſo ſhall be Cifttined by 
theRampart CI KN, but withour' that it ſhallpoto the bottome: 


en 


. the Cone -4A BD, being;, by tlie addition of the eighth part of the 
, weight of the Cone A'S T, made ſpecifically more grave than the 
: water. Bat-if the Altitude of the Cone ATR, were two thitds 
. of the Altitude of the Cone A ST, the 'Cone AST would'be't6 the 
1 Cone A IK, as twenty ſeven'to cight 3 ; and the Cylinder] E's T 0, ro 


the Cylinder CERN, as nineto ITY that is, as 'rwenty 
ewelve ; and, thetefors? the Cylinder CTR N, to the' Ce R; 
as twelve to eight ; and the exceſs of the Cylinder CIRN, Fr 
the Cone ATK; tothe Cone '$T, as four'to- ubbey ſerv th 
fore if to the Cone AB Dbe added ſo*much' weight as 

_ twenty levenithis of the weight of the'Cbne AST} 
more thei its ſeventh pait, (it 'alfo hill contitme to patabnrony 
Nnn 0 


| . 
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the height of the emergent Point ſhall be double to the height of the 
Rampart. This thathath been demonſtrated in Cones,exactly holds 
in Piramides, alchough the one or the other ſhould be very ſharp in 


Natatiou caſi- their Point or Cuſpts -: From whence we conclude, that the ſame _ 


RO Ton Accident ſhall ſo much the more eaſily happen in all other Figures; 


rowardthe top. by how mach the {els ſharp the Tops ſhall be, in which they deters | 


mine, beiog afliſted by more ſpacious Ramparts. 


THEORE ME XIII. 


Alfiguresfiok & lf Fignres, therefore , of Whatever greatneſſe, may 
or (wim» uo. 90, and not $0, 10 the Þttom according as their Sym- 


bathing or not 


bathing of their ,,05 07 T 0ps ſhall be bathed or not bathed. 


ts. 

Nd this Accident þcing common to all ſorts of Figures, without 
Aa of ſo much as one. Figure hath, therefore, no part 
in the produQtion of this EffeQt,of ſometimes ſinking, and ſome- 

; times again not (ioking, but only the being {ometimes conjoyned 
to, and ſometimes ſeperated from, the fupereminent Aur : which 

| canſe,- in fine, who ſq ſhall rightly, and, as we lay, with both his 
Eyes, conſider this buſineſs, will find thar it 1s reduced to, yea, that 
it really isthe ſame with, the true, Naturall and primary cauſe of 
Natation or Subiverſjon 3, $9! wit, the excels or deficiency of the 
Cravity of the water, inrelation to the Gravity of that Solid Mag- 


- 


vitude, thatis demitted into the water. | For like as a Plate of Lead, 
a5 thick as the back of aKnite, whuch being put into the water by u 
ſelf a|one goes to tha hottom, it; ppon ut you faſten a piece of Cork 
four fingers thick, doth continue afloat, for that now. the Solid that 
is dewittey in the, water, is not, a5 before, more grave than the water, 
but leſs, (p the: Boaxd of Ebony» of its own nature more grave than 
Water 3 and, therefare, deſcending to the bottom, when it 15 demits+ 
ke! ay 1tfelf alone ynto.ghe water, it it ſhall be put upon the water, 
conjoyned with an Expanded vail of Air, that together with the 


. 


Ebony doth deſcend, and that it. be ſuch, as that it doth make with 


ita compgund leſs grave than Jo much water in Malz, as equalleth 


the Maſsalready ſubmerged and.depreſled beneath the Levell of the 


waters.Surface, it ſhall not deſcend any. farther, but ſhall reſt, for 


09 other than the uniyerſall and, moſt common cauſe, which 1s that 
Salid:Magnitudes, leſs grave izſpecie thap the water, go not to the 


Qttom. ppl ; veel | TT" Wo HG WEEIW, | 
'Sathax if ane ſhowld take a Plate of Lead, asfor Example, a finger 
thick, and an hawdfyull broad eyayy way, and ſhould atiewpr to make 
it ſ\wimme, withputting it lightly on the water, he would lole his 


yond 


Labour, becauſe that if it ſhaylg be depreſic\ an Hajrs breadth be- 
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yond the poſlible Altitude of the Ramparts of water, it would dive 


and ſink; but if whiiſt it is goivg downwards,. one ſhould'make- 


Certain Banks or Ramparts about it, that. ſhould hinder the defuſion 


of the water p04 the faid/Plate, the which Banks ſhould riſe ſo- 
high, as that they might be abc io contain-as much water, as ſhould/ 
weigh <qually with the {aid Plate, ic would, without all Queſtion,: 


 deſcerd io lower, but would reſt, as being ſuſtained by vercue: of 


the Air contained. withi.: the ato. elaid Ramparts * and, in ſhotr, 
there would be a_ Ve«ll-il by this '\means formed with the bottom of 
Lead. Bur if the rhianeis:oft che Lead ſhall be fach, thar a very: 
ſmall beight oi Rawpart wou'd kuthce to containſo much Airas mipht 
kecp it afloar, ic ſhall alto reſt without the Artificiall Banks or Ram» 
Paits, bur yet not wichout the Air, becauſe the Aic by ir ſelf makes 


Banks ſufficient for a {mall height, to reſiſt the Superfufion of the 


water : ſo that that which iu chis caſe ſwimmes, is. as it were*@ 
Veſſell filled with Air, by vertue of which it continueth afloat. - || - i 
I will, 1a the laſt plac-, wi:h an other Experimeut, attempt td 
remove all difficylucs, it fo be there ſhoald yer be any doubt lctrin 


any one, touchiug the opperatien of this "Continuity of the Air, with 


the thia Plate which [wims, aud afcerwards put an end co this part of 
my dilcou:le. © : 
| ſfuppoic my ſe!f to be queſizoning with ſome of my Oponents.” 
\V he. her Ligwe have ay taflience upon the encreafe or diminu+ 
tion of the Revſtuce 10 any \Weighrc againſt ics being raiſed in the! 
Air , aud | iuppoule, tha: | am co maintain the Aflicmarive, aflert-" 
1g that a Mat: ol Lead, reduced to the Figure of a Ball, (ſhall bo 
railed wich Jel> force, chea it the ſame had bcen made intoa thinne 
a 1d broad Plate, becaulc that it 10 this {pacious Figure, hath a great 
quautity ck Air to penctiate, aid in that 0: her, more Ka A. par” 
contracted very little : and to demorlitratethe truth of tuch my O- 


pinion, 1 will hang 1 a {mall thred fi:ſt the Ball or Bullet, and put 
that into the water, tyirg che thred that upholds it to one end of 
the Ballance that | hold in the Air, and to the other end 1 by degrees 
adde ſo much Weight, till that at laſtic briags up the Ball of Lead 
out of the water : to do which, ſuppoſe a Graviry of thirty Ounces 
ſufficeth; I afterwards reduce the taid Leac into a flat and thinne 
Plate, the which | likewiſe put into the water, ſuſpended by three 
threds, which hold it parallel tothe Surface of the water, and puts 
ting in the ſame manner, Weights to the other end, till ſuch time as 
the Plate comes to be raiſcd arid drawn out of the water : I finde 
that thicty fix ounces will not luffice to ſeperate it from the water, 
ard raile it thotow the Air : ard arguing trom this Experiment, I af- 
firm, that I have tully demo; ſtrated the truth of my Propoſition. 
He re my Oponents deſires me to look down, ſhewing me a thing 
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.., GaLiLEusOfthe 
which had not before obſerved, /to' wit, that in the Aſcent of the 
Plate out of ithe: water, it draws after it at. other Plate (if I may fo 
call it) of water;. which before it divides'ard parts ffom the inferiour 
Surface of the;Plate of Lead, 1s raited above the Levell of the other 
water! more tban the thickneſs of the back of a Knife : Then he 
goeth: to repeat the Experiment with the Ball; and[makes me fee, 
that-ic v-butca ivery. mal] quantity of -watet, Which cleaves to its 
compacted and contrafted Figure :-andhen he ſubjoynes, that its 
no wonder., it. in ſeperarinig the' thirine. and 'broall Flate from the 
waters. we! meet with much 7reater'Refiſtarice, than inſeperating the 
Ballz ſince together with the Plate, we are to ralle a great quantity of 
water, which 'occurreth/not in the Ba}] : He reltteth me moreover, 
how that our Queſtion'is, whether the Reſiſtance of Elevation be 
getatcr inadilated Plate of Lead, than in a Ball, and not whether 
woxe reſiſteth a Plare: of Lead with a great quantity of water, ora 
Ball with a very little: water- ; He ſhewerh me 1h the cloſe , that the 


Putting the Plate. and the Ball fiſt into the water, to make propte 
thereby of their Reſiſtance'in the' Air, ts beſides our caſe , which 


treats of Elivaving in che Air, and of 'things placed in” the Air, and 
Bot of the Keliftance thar is madetin- rhe Confiies of the Air and 
water, and by things which are part in Air and part in water : and 


laſtly, they make me feel with my tand, that when the thinne Plate 


15:40 the Air; ; and free from the weighr of the water, it 1 raiſed with 
the very ſame Force that.raileth (the Ball. Secing, and underſtand- 
1ag thele things, I know nor what to do, unleſs to'grant my ſelf con- 
vigced, avd:co thank fucha Friend, for having made me to ſee. that 
which 1 never till then eblerved : and, being advertiſcd by this ſame 
Accident, to tc]l my Adverlaries, that our Queſtion is, whether a 
Board anda Ball of Ebony, equally go to the bottom in water, and 
not a Ball of :Ebony and a Board ot 'Ebony, joyned with another 
flat Body of Air : and, fatthermore, that we ipeak of ſinking, and 
fiot {linking to the bottom, in water, and not of that which happenerh 
in, the Confines of :the water and Air to Bodies that be part in the 


Air, - and part in the water; nor inuchleſs do we treat of the greater 


or |c{ler Force requilite.In{eperating this or that Body from the Air; 
not omitting totell chem, 2a the laſt place, that the Air doth reſiſt, 
and gravitate downwards4n the water, juſt ſo much as the water (if 
L may {o ſpeak ) gravitatesand refiſts upwards in the Air, and that the 
lame Force is required to finke a Bladder under water, that is full of 
Air, as to raile it in the Air, being full of water, removing the con= 
ſideration of the weight of that Filme or Skinne, and conſidering the 
water and the Air only. Anditis likewiſe true, that theſame Force 
15 required to fink a Cup or ſuch like Veſlell voder water, whilſt it is 
fullof Air,. as to raiſc it above the Superficies of the water, keeping 

| it 
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it with the mouth. downwards, whilſt it is full of water, which is 
conſtrained in the ſame magner to fallow the Cup which contaias it 


and to riſe above the other water into. the. Region of the! Air, as the | 
Air is forced to follow the ſame Veſlell,udder the, Surface of the war | 


ters. till chat in this caſe the water, ſurmounting; the'brimme of the 
Cup, breaks in; driving; thence the Air, and in that caſe, the. {aid 
brimme coming out of the water, and axriving to.the Confines of the 
Air,. the water falls downy.and the Ais.ſyb-entersto 611 the cavity of 
the Cup : upon which enſues, /that he ng:leſs tranſgreſſes the. Acris 
cles of the Convention, who produceth a:Plate canjoyned with: much 
Air, to, ſee if it deſcend to the bottom ta water,! then he that makes 
proof of the Reſiſtance againſt Elevatjonin Aic witha Plate of Lead, 
Joyned witha like quantity of water. Abd bil 

I have ſaid all that I could at preſent think of; to maintain the 
 Aﬀertion | have undertook: . It remains, that [examine that which 
Ariſtotle hath writ of this matter towardsthe end of. lis Book De Clo, 
wherein I ſhall note two things : the, one that it being -xrue; as hath 
beendemonſirared, that Figure bath nothing to do# about the moving 
or not moving it {elf upwards or downwards, it ſeemes that AviStorle 
at his firſt falling upon this Sp. culation, was of che {ame opigion, as 
in my opinion may be colle&ed from the examination of his words. 
'Tis true, indeed, that in efſaying afterwards to render a reaſon of 
ſuch «ffeR, as not having ia my conceit hic upon theright, (which 
inthe ſecond place I will examine) it ſeems that he 1s: brought ro 
admir the Jargeneſſe of Figure, to be interefled-.in this operation: 
As to the fiſt pariticulcr, hear the precite woxds of AriSlotle. | 

Figures are not the Cauſes of mowing, ſumply upwards or downwards, 
but of moving more ſlowly or ſwiftly, and by what means this Gomes to 
| paſs, it 15 not difficull to ſee. Ws 1 

Here fiſt I note, thac the terms being four, which fall under the 
preſent conſideration, namely, Motion, Reſt, Slowly and Swifely : 
And Ariftotle naming Figures as Cauſes of Tardity and:Velocity,e x+ 
cluding them from being the Caule of abſolute and. ſimple Moron, 
it ſeems neceſſary, that he exclude them on the other ſide, from being 
the Cauſe of Relt, fo that his meaning is this. » Figures are nor the 
Caules of moving or not moving abſolutely, but of moving quickly 
or (lowly : and, here, if any ſhould ſay the mind of Ariſtotle is to 
exclude Figures from being Cauſes of Motion, but yet not from 
being Cauſes of Reſt, ſo that the ſence would be to remove from 
Figures, there being the Caules of moving ſimply, bar yet nor there 
being Caules of Reſt, I would demand, whether we oughe with 


AriStotle to underſtand, that all Figures univerſally, are; in' fome- 


manner, the cauſes of Ret in thoſe Bodies, which otherwife would 
move, or elſe ſome particular Figures only, as for Example; broad 


and 
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niva touching 
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and thinne Figures : Ifall indifferencly, then every Body ſhall reſt : 


becauſe every Body hath ſome Figure, which is falſe : butif ſome 
particular Figures only =y be in ſome mannera Cauſe of Reſt, as, 

en the others would be in ſome manner 
the Cauſes of Motion : for if from ſecing ſome Bodies of a contracted 
Figure move, which after dilaced into Plates reſt, may be inferred, 
that the Amplitude of Figure hath a part in the Cauſe of that Refi; 
ſo from ſceing ſuch like Figures reſt, which afrerwards contraQed 


move, it may with the ſame reaſon be affirmed, that the united and. 


contraQtcd Figure, hath a part in cauſing Motion, as the remover of 
that which impeded it : The which again is direfly oppoſiteto what 
Ariftoile ſaich, namely, that Figures are not the Caules of Motion. 
Beſides, if Ariſtotle had admitted ard not excluded Figures from be- 
ing Cauſes of not moving in ſome Bodies, which moulded into ano- 


ther Figure would move, he would haye impertinently propounded. 


in a dubitative manner, in the woid> immediately following, whence 
It is, thatthe Jarge and thinne Plates of Lead or Iron, reſt upon the 
water, fince the Cauſe was apparent, namely, the Amplituce of 
Figure. Let us conclude, therefore, that the meanirg ot Ariftctle 
1: this place is to afficm, that Figures are not the Caulcs of abſoJutely 
moving or not moving, but only of moving ſwiftly or flowly : which 
we ought the rather to believe, in regaiC it 15 indecd a meſt true con- 
ccipt. and opinion. * Now the niicd of Ariſtotle being tuch, aid ap» 
pearing by conſequence, 1ather contraly at the fuſt light, then, tae 
vourable to the aſſertion ot the Oponents, it is recetlary, that their 
Interpretation be rot «xaQly rhe fame with that, but ſuch, as being 
1n part underſtood by lome cf them; a1d in pait by others, was tet 
down : and it may caliiy be iudced lo, beirg an Interpretation 
conſonent to the tence of the moie famous Interpretors, which js, 
that the Adverbe Simply or 4bſolutcly, put in the Text, ought not to 
be zoyned to the Verbe to Move, but with the Noun Cauſes : lo that 


the purport of Ar:ftotles words, 15 to affirm, That t igures are not the - 


Cauſes ablolutely of moving or not moving, but yet are Caules Se- 
candum quid, vi% in ſome tort; by which means, they are called 


Auxiliaiy and Concomitant Caules : and this Propoſition 1s received + 
and aijcrted a>tiue by Signor Buonamico Lib. 5. Cap. 25. where he 


thus writes. There are other Cauſes concomitant , by which ſome 
things float, and others ſink, among which ihe Figures of Bodies hath 
the firft place, &C. 


Concerning this Propoſition, I meet with many doubts and difh- 


culties, for which.me thinks the words of Ar:ſt.tle are not capable of | 


ſuch a conſtruction and ſence, ind the difficutiirs are theſe. 

Furſt in the order and diſpoſuic of the words of 4riftctle, the par- 
ticle Simpliciter, or if you will abjolute, is coLjoy ud with the Verb 
T: 
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Nararion Of Bobits: _, 455 
to move, and ſeperated from the Noun Canſes, the which is a great 
preſumption in my favour, fecing that the writing and the Text 
ſaith, Figures are not the Cauſe ,of moving ſimply upwards or 
downwards, bt of quicker or flower Motion : and, faith: nor ; 
Figures are not ſimply the Cauſes 'of moving upwards or down- 
wards, and when the words of a Text receive, tranſpoſed, a ſence 
different from that which they found, taken in the order whereun 

the Author diſpoſeth chem, *ir is not convenient ro inyerte them: 
And who will affirm that Ariftotle defiring to write a Propoſition, 
would diſpoſe the words in ſuch fort, that chey ſhould import a 
diffcrent, nay, a contrary fence ? contrary, I ſay, becauſe under- 
ſtood as they are written ; they ſay, that Figures are not the 
Cauſes of Motion, but inverted, they ſay, that Figures are the 
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which would be indecent in a Child, much more in Ariſtotle ; For 
where is the occaſion of doubting ? And who lees not, that if Ariſtotle 
had held, that Figure was in ſome ſort a Cauſe of Natation, he 
would without the leaſt Heſitation have writ ; That Figure 181n a 
certain ſort the Cauſe of Natation, and therefore the Plate of Lead 
10 reſpe& of its large and expatiated Figure [wims 3 but if we take 
the propoſition ef Ariſtotle as 1 ſay, and as it is writte n,and as jn- 
deed it is true, the enſuing words come 1n very oppolitely, as well in 
the introduRion of ſwift and flow, as in the queſtion, which very 
pertinently offers it ſelf, and would ſay thus much — _ 

Figures are not the Cauſe of moving or not moving fimply up- 
wards or downwards, but of moving more quickly or ſlowly : Butif 
itbe ſo, the Cauſe is doubtfull, whence it proceeds, that a Plate of 
Lead or of Iron broad and thin doth ſwim, &c. And the occaſion of 
the doubt. is obvious, becauſe it ſeems at the -firſt glance, that the 
Figure is the Cauſe of this Natation, fince the ſame Lead, or ales 
quantity, but in another Figure, goes to the bottom, and we have 
already affirmed, that the Figure hath no ſhare in thiseffec. 

Laſtly, if the intent of Ariftotle in this place had been to ſay, 
that Figures, although not abſolutely, are ar leaſt in fome mealure 
_ the Cauſe of moving -or not moving : I,-would have it conſidered, 
that he names no leſs. the Motion upwards, than the other down- 
wards : and becauſe in exemplifying it afterwards, he produceth 
no other Experiments than of a Plate of Lead, and Board of Ebony, 
Matters that of their own Nature go to the bottom, bue by vertue 
(as our Adverſarics ſay) of their Figure, reft afloat; it. is fit that 
they ſhould produce ſome other Experiment of thoſe Matters, which 
by their Nature ſwims, but retained by their Figure reſt at the 
bottom. But fince this is impoſlible tobe done, we conclude, that 
Ariſtotle in this place, hath nat attributed any ation to the Figure 


of ſimply moving or not moving-_ 05, : 
But though he hath exquiſitely Philofophiz'd, in inveſtigating 
the ſolution of the doubts he' propoſeth, yet will I not; undertake 
to maintain, rather various difficulties, that ' preſent , themſelves 
unto me, give me occaſion of ſuſpefing that he hath not. entirely 
diſplaidunto ns, the true Cauſe cof the preſent Concluſion,: which 
difficulties I willpropound one by one , ready to change opinion, 
when ever I am ſhewed, that the Truthis different from what I ſay 3 
| " ns confeſſion whereof I am much more inclinable than to contra-» 
iCtion. , trot) 
Ariſtotle having propounded the Queſtion, whence it proceeds, 
that broad Plates of Iron or Lead, float orilwim ; he addeth (as 
t were ſtrengthening the occaſion of doybting) foraſmuch as other 
things, leſs, and leſs grave, be they round or long, as for inſtance a 
| hs | Needle 
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NaTtATIoON Of Bypits. 
Needle go to the bottom. . Now I here doubt, or rather ait'tettaln,: 
thata Needle put lightly upon the water, reſts afloar, no leſs than the 
thin Plates of [ron or Lead. I cannot belieye, albeic' it' hath been 
rold me, that ſome ro defend Ariſtotle ſhould ſay, that he intends a 
Needle demitted not longwayes but endwayes, and with/the Point 
downwards ; neyerthelets, not to leaye them ſo much as ws, thoug h 
very | weak refuge, and which in my judgement ' Ariſtotle Kimi 
would refuſe, 1 ſay it ought to be underſtood; profit pradhog muſt 
be demitted, according to the Dimenſion named by Ariftotle, which' 
is the lengeh : becauſe, if any other Dimenſion than that 'whith is 
named, might or ought to be taken , I would ſay, that even the Plates' 
of Iron and:Lead, fink to the bottom, if they be put intothe' water 
edgewayes and- not flatwayes. Bur becauſe Ariſtotle ſaith, 'broad 
Figures go not to the bottom, it is to be underſtood, 'being demitced 
broadwayes : and, therefore , when: he faith, long Figeres as a 

Needle, albeit light, reſt not afloat, it ought to be I of 


them when demitted longwayes. 


- Rforevinan, to fa that Ariſtotle is 10 be underſtood of le Needle de 
mitted with the Point downwards, 1s to father 'upon' bimt « groat'int 
tanency; for in this place be ſaith, that little Particles of Lead W Dre 
if they be round.or long as a Needle, do fink to the bottome 56 that by 
his Opinion, a Particle or ſmall Gratis of Iron cannot ſwim : and'i be 


thus believed, what 4 great folly would it be to ſubjoyn,' that neither 
 wanld a Needle. demitted endwayes ſwim ? And what other is ſuch a 


Needle, but many ſuch like Graines accumulated one upon another ? It 


was t00.unwarthy, of ſuch a man to ſay, that one ſingle Grain of Iron could 
zot ſwim, 'aitd that neither can it ſwim, eg you! put a Dunared more 
upon it, | 


Laſtly, either Ariſtatle Lelienied, that a Nodle demuree: tengo 
wayes upon the water, would ſwim, or he believed that it would 
not ſwim. : If he believedit would not ſwim, he might well ſpeak 
as indeed he did ; but if he believed and knew that it would float, 
why, together with the dubious Problem of the Natation- of broad 
Figures, though of ponderous Matter, 'hath he-not alſo introduced 
rhe Queſtion 3 whence'it proceeds;:that even long 'and ſlender Fi- 


gures: howbeit of fron. or Lead do/{wim\ ?  And'the rather, for that | 


the occaſion of, doubtibgſcems greaterin long and narrow: Figures, 
than in broad. and thin, i as; from Ariftotles no-having doubted of it, 
manifeſted...) 1d bing 1G 
No lefler an inconveviencewonldthey faſdenupon An iflotle, who 
in his defence ſhould ſay;/zbat he.means a Needle pre Nd wh 
nota ſmall one; for take it for granted to be intended dof {mall one3 
 Oon 
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and i ſhall 


and Iwill again charge 
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ſuffice to reply, that he believed that it would ſwim; 
dim with. having avoided a more wonderfu]] 


and intricate Probleme , and introduced the more facile and leſs 


wonderfull. 


We fay 


broad Fi 
not, T 


freely thereforez that Ariſtotle did hold, that only the 
e did ſwim, but the long and ſlender, ſuch as a Needle, 
which nevertheleſs is falſe, as ir is alſo falſe in round 


Bodies : becauſe, as from what hath been predemonſtr ated, may be ga- 
thered, little Balls of Lead and Iron, doin like manner ſwim. - 


He propoſi 


eth likewiſe another Conclufion, which likewiſe ſeems 


different from the truth, and it is, That fome things, by reaſon of 
their littleneſs fly in the Air, as the ſmall duſt of the Earth, and the 
thin leaves of beaten Gold : but in my Opivion, Experience fhews 
us, that that happens not only in the Air, but alſo in the water, in 
which do deſcend, even thole Particles or Atomes of Earth, that 


diſturbe it, 


whoſe minuity is ſuch, that they are not deſervable, fave 


only when they are many hundreds together. Therefore, the duſt 
of the 'Earth, and beaten Gold, do not any way ſuftain themſelves 


in the Air, 


but deſcend downwards, and only fly to.and again in | 


the ſame, when ſtrong Windes raiſe them, or other agitations of the 
Air commove them : and this alſo happenvin the commotion of rhe 
water, Which raifeth its Sand from the bottom, and makes it muddy, 
But Ariſtotle cannot mean this impediment of the commotion, of 
which he makes no.meation, nor names other" than the lightneſs of 
ſuch Minutiz or Acomes, and the Refiſtance of the Craflitudes of the 


Water and 


not diſturbed and 


Air, by which we ſee, that he ſpeakes of a calme, and 
agitated Air :. bat in that caſe, neither Cold nor 


Earth, be they never ſo ſmall, areſuſtained, but ſpecdily deſcend. 

_ He paſſeth next to confute Democritys, which, by his Teſtimony 
would have it, that ſome Fiery Atomes, which continually aſcend 
through.the water, do fpring upwards, and ſuftain thoſe grave Bodies, 
which are vety broad, and thas the narrow deſcend to the bottom, 
tor that but a ſmall quancity oftlioſe Atoines, encounter and reſiſt 


them. 


I ay, Ariſtotle confuces this poſition, ſaying , that that ſhould 


much'more occurre inthe Air, as the ſame Pemocritus inſtances a- 
gainſt himſelf, but after he had moved the objeQtion, he ſlightly re- 
folvesit, with (aying, that thoſe Corpuſcles which afcend in the Air, 
make not their Impetus conjunftly. Here I will not fay, that the 
reaſon 'alledged by Demecritxs is true; but I will only fay, it ſeems 
in my judgement, that it is not wholly confuted by Ariſtetle, whilſt he 
ſaith, that were it true, that the calid aſcending Artomes , ſhould 
ſuſtain Bodies grave, buc very broad, it would much more be done 


m the Air, 


thanin Water," for that haply in the Opinion of Ariftotle, 
7 - the 
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: NATATioON Of :Bopits. 
the ſaid calid Aromes aſcetid with much greater-Force and: Velocity: 


through the Air, than/through the water.  Andiif this be ſo,a:l veri-: 


ly believe it is;' the ObjeQion of Ariftotle in my 906. LIE! T1 to: 
give occaſion of ſuſpeRing; that he may poſſibly bedeceived.in more. 
chan one' particular :- Firft, becagſe thoſe calid Atoimes, (whether: 
they be Fiery Corpulcles, or whether they - be Exhalations, ,or. in 
ſhort, whatever other, matter they be,. that aſcends upwards through: 
the Air ) cannot be believed ro. mount faſter-ihrough Air, thap i 


chrough water: but rather;on the:contracy, they: peradventure move , 


moreimpetuouſly through che water, than through che.Air, as hath; 
been in part demonſtratedabove. ;: And here I cannot finde the rea>: 
ſon, why Ariſtotle ſeeing, «that the. deſcending;Motion: of the ſame. 
Moveable, is more (wift in Air, than in water, hath notadvertiſed 

us, Chat from the contracy Motian;: the comtary: ſhould: neceſfarily* 


fotlow ;- to'wit, that it is more ſwift:in the water, than in the Air:: for. 


fince that the Moveable which | deſcendeth, moves ſwifter through 
the Air, than through the iwater, if we ſhould ſuppole-its. Gravity 
gradually to diminiſh, it would firſt become ſuch,. that. deſcending, 
Iwiftly through the Air, it would deſcend but ſtowly through the 
water : and then again; it might:be.iſuch,::that deſcenting-in the 
Air, it ſhould aſcend in the water :/ and tens cy 
it ſhall aſcend ſwiftly through the water, and yer Cceſcend likewiſe: 
through the' Air : and in ſhort, befpre it can/begia to aſcend, though 
hut ſlowly through the:Air it ſhall aſcend fwiftly through the water: 
how then is it true, that aſcending/Moveables move ſwifter through: 
the Air, than'through the water? I 4 
 Thatwhich hath made Ariſtotle believe, the Motionof Aſcent to be 
ſwifter in Air, than in water , was firſt, the: having referred the 
Cauſcs of 'flow and quick, as welt'in;the Motion of Aſcent, as of 
Deſcetit, only to the diverſity of the Figures of the Moveable, and ta 
the more ov fe(s Reſiſtance ot the greater-or leſſer Craffitude,'or: Ra- 
rity of the Medium ;* not regarding the compariſon of the: Exceſſes 
of the Gravities of the: Moveables, ;and of the Medinms : the which 
notwithſtanding, is:themolt principal point in this affair.:; for if the 
avgmentarion and. diminution of the /Tardity -or' Velocity, ſhould 
have onlyteſpea tothe Denfity or Raricy of the Mednm,every Body 
that deſcends'in Ait; would deſcend in water.'z becauſe 'whatever 
differenceis found/berween the Crafiitude.of the: water, and that of 
che Air, may well be. found between the Veclocity-of the ſame Moves 
able'in'the:Air;iand: ſome: other: Velocity./: and this-ſhould be irs 
proper Velocity in tho water, whichits abſolutely, falſe.;; [The.orher 
occafion'is; "that he:did believe, that hike as there 33a politive and in» 
rrinſecall Quality, whereby Elementary Bodics.have. a nfion 


Ooo a wite 


ot moving rowayds the Centre of the Earth,' ſe there is another likes 
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wiſe intrinſecall, whereby ſome of thoſe Bodies have an Imperme of 
flying [rhe. Centre, arid: moving npwards : by Vertue of, which. jn« 
rrinſecal[Principle; called by him Levityz the Moveables which bave 
that ſame Motion mote cafily penetrate the more ſubtle Medium, 
that the-more denſe :: bur ſuch a Propoſition appears: likewiſe un+ 
certain, as [ have above hinted im part, and as with Reaſons ayd 
Experiments, I could demonſtrate, did not the preſent Argument im- 
cune ine, or could Ldiſpatchit m few words. F 

« The Objc&ion therefore of Ariſtotle againſt Democritus, whilſt 
he ſaith, that if the Fiery aſcending Atomes ſhould ſuſtain Bodies 
grave, butof a diſtended Figure, it would þe more obſervablein 
the Air thawin the waters becauſe ſuch Corpuſcles move \ſwifter in 
that, thaw in this, is not good; yea the contrary would evene, for 
that they aſcend more ſlowly through the Air: and, ; belides their 
moving ſtowly, they aſcend, not united. together, as inthe water, 
but diſcontinue, and; ':as we ſay ,-(catter : And , therefore, as 
Democritus well replyes; reſolving the inſtance they make nor their 
puſh or Ipers conjuntly. - . - 2-8 

Ariftoth, 'in the ſecond: pla 


ce, deceives himſelf, whilſt he will 
have the ſaid grave Bodies to be: more cafily ſuſtained by the ſaid 
Fiery aſcending Atomes inthe Air than in the Water : not obſerve 
ing, that the ſaid Bodics are much- more grave in that, than in this, 
and that fuch a Body weighs ten pounds in the Air, which will not 
in the water weigh { ah ounce; how can it then be. more eaſily 

luſtained inthe Air, than in the Water ? 

Let us conclude, therefore, that Democritzs bath in this particular 
better Plalo{opharedi than Ar:iftotle.But yet will not Laftim, that De- 
mocritus hath reaſon 'd rightly, bat I rather ſay, that there is a ma- 
nitcſt Experiment that dverthrows his Reaſon, and this it is, Thar 
f it were true, that oalid aſcending: Atomes ſhould uphold a Body, 
chat if they did nothuider, would go to the bottom, it would follaw, 
_that we may finda Matter very little {uperiour in Gravity to the 
water, the. which being reduced into a Ball, or other | contracted 
Figure, ſhould go to the bottom, as encountring but few! Fiery Ar 
tomesi; .and- which being diſtended afterwards. into a-dilated and 
thin Place, ſhould come to-be thiruſt upwards by the iwpulſion of a 
great Mulctude of thoſe Corpuſcles, and at laſt carried: tothe vety 
Surtace bf the water : which wee ſte not ro happen; Experience 
ſhewidg us,! that a:Body v. gra: of a'Sphericall Figure, which vety 
tardly, and! with very preat leaſure -goeth/to|the bottam,! will reſt 
there, ad will alſo deicend thither, how reduced mto, whatſoever 
other diſtended Figure. We muſt nceds lay then, cither that in the 
water, there. are no ſuch aſcending Fiety Atoms, or tf that:ſuch-there 
be, that they are not able to raiſe and lift upany Plate of a Matter, 
{1  rhac 


 NaTtartion Of Bypits. 
that without thera world go'to the bottom + Ofwhich rwo Poſitions; 
[ eſteem the fecond tobe tine, nnd&ftandingit of water, torifiteuted 
in its naturall Coldnefs. But if wetike a Veſſel of Claſs, -br Brafs, 
or 4ny other hard'mitter; full of £614 water; within which: is pit @ 
Solid of a fat of concxve Figures but that it! Gravity exceeds the 
water folirele, thatit goes ſlowly tothe hottom 3 1 fay, that putting 
ſome burtitig Coalsundet the (ai Veſie}, as ſoon as the riew Fiery 
Atornes ſhall hxve pertetrated the ſabſtance of the Veſſe), *they fhilt 
without doubt, aſcend through that of the water, .and rhruſting 4- 
garnft the foreſaid Solid, they fhall drive it to the Superficies, zxnd 
rhete detain it; aSlodg 25 the inturfions of the ſaid Corpulcies ſhall 
laſt; which ceafing after the removal 6f the Fire, the Solid being a- 
bandoned by'irs ſ@pporters, ſhall return'ro the bottom. 
But Democritns notes, that this Caufe only takes place when we 
treat of raifing and ſuſtaining of Plates of Matters, but very little 
henvier thah' the water; of extreamily thin : bur in Matrtrs' very 


grave, atd of fotne thickneſs, as Plates of Lea# or other Metral, that 


ſatne EffeR wholly ceaſeth : In Teſtimony of which, let's'obfetve = 


rhat ſuck Ples, being raifed by the Fiery Atornes, aſcend through 
al] the depth'of the water, and ſtop at the Confines of the Air, ft? 
ſtaying under water : but the Plates of the Opponents ſtay not, but 
only when' they liave their upper Superfictes dry, 'nor is there any 
means td be uſed, that wheti they are withinthe water, they may 
tot fink torhe bottom.” The cafe, therefore; of the Supernatation 


_ of the things of which Peprocritus fpraks'ts one;and that of the Saper- 


naracton of the things of which we tpeak is anorher. ' Bar, returning 
ed Ariſtotle, mertiinks'thathe harh mote weakly conftited Democritns, 


than 1/emocritys bimfelf hath done : For Ariftotk'baving propounded 


the ObjeRioh which he makech againft him, and oppofed him with 
faying, thiac If che calid 4(cendent Corpuſcles were thoſe thiat raiſed 
the" thin Pate,” much m6re then wodld ſach'z' Solid: be raifed and 
bortopwards thibughthe Air, it ſeWwerh that the” defirein Aviftorle 
to dete@ Peyroctitue, wis predomipare over rhe exquifiteneſs of Solid 
Plaloſopfaring': Whick'defire of his he hack: difebvered in' other oc- 
caliohs, and that we may not' digiels'td' fat from” this place, in the 
Text prectdetit to! this Chipter which we have'in hand 3 Where he 
attetnpts ro Tornflite the fame Democrityz, for that he, not'conrents 
Ing Himſelf ijk hamed" only, had. effayed more particularly" to'de: 


date what tis Gtwity atid LeVity were; thar is; the” Caniſes of 


deſcetditg bfalttoling, Cand Hid/ introduced Repfcrion ind Vai 
caxcy*) afcribingfhietg'Fh&; by whith'it moves upwards, atid'thir to 


the Far <,1 y Whith it” d {cends J afterwards 4rrributing "to the 
Air more of Fire, and'to the water more of Faith. Bar Ar; the 
deſiring a.poſitive Cauſe, cyen of aſcending Motion,and nor as Pfaro, 

— | Or 


Ariſtotle (hews 
his defire of 
finding Demos 


Cricxs 1N an Er- 


ror, to exceed 
that of giſco- 
vcring Truth, 
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than any of Air, 
and why. 


GALILEVS Of the 
or thele, others, a ſimple negation, or privation , ſuch as Vacuity. 
would be jn reference ro Repletion, argueth againſt Democriizs and: 
ſaith : If it be true, as you ſuppoſe, then there ſhall be a great Maſs; 
of water, ,which ſhall haye more of Fire, than a ſmall Maſs of Air, 
and a great. Maſs of Air, which ſhall have more of Earth than, a lit 
tle Maſs of water, whereby it wouldenſue, that a great Mals of Air, 


ſhould come more {wiftly. downwards, than a little quantity, ;of 
water : Bur that is never in any caſe ſocver : Therefore Democritns, 


diſcourſerh erroneouſly. 


rains more Earth, than a ſmall quantity of water, but yes will deny, 


with more probabilicy have becn pretended, that the great quanti- 
ty of Air, ought to deſcend with a greater Impetus, than the little 


qualtity of water. 
Therefore, 


ac = ax. VV a acc es © Led &. DX oo A<OoO Qw£&camrcs—Þ a 4 Sea. oa Aw nil etl el TE LI DR CT eds 


I IE ne Gee one neon S__d Rc. c.- 0. 


—__ —_— wv: PP =X2 a _—_ 


 _NarationOf Bopites. _ 

Therefore, the Fallacy lyes more in the Diſcourſe of Arifterle,than 
in that of Democritss, who with ſeverall other Reaſons might opp 
Ariftotle, and alledge 3 If it be true, that the extreame Elements be 
one ſimply grave, and the other ſimply light, and that the wean 
' Elements participate of the one, and of the other Nature 
Air more of Levity,' and the water more of Gravity, then there ſhall 
be a great Maſs of Air, whoſe Gravity ſball exceed the Grayity;of FY 
little quantity of watet;. and therefore ſuch a Maſs of Air ſhall de- 
ſcend more ſwiftly than that little water : But that id aever- lean ta 
occurr : Therefore its'not true, that the mean Elaments do partigis 


pate of the one, and the other quality. This argument is allacious, 


no leſs than the other againſt Democritres. 23d 3[ SLEW 
Laſtly, AriSfotle having ſajd, that if the Poſition of Neprocranus 
| were true, it would follow, that a great Maſs of Air hayld move 
more ſwiftly than a ſmall Maſs of water, and afterwards ſabzoynall, 
that that is never ſeen in any Caſe : metbinks others may hecome de- 
firous to know of hint m what place this ſhould cyene, ' which hede- 


wy 


ducechagainft Democritus, and what Experiment teagheth. ye,.. chas-. 


it never falls our ſo. | To ſuppoſe'to ſec it in the Element of water; 
- Or in that of the Air is vain, becauſe neither doth water chrough 
water, nor Air through- Air mave , nor would they cVer by; ally; 
whatever participation others aſſign them, of Earth or of F io Bo 


Earth, in that it is not a Body fluid, and yielding to the imobility: 


other Bodies, is a moſt imptoper place and Medina for ſugban x 
periment : Vacuum, according to the: ſame driftotle hinnfells. chars 
is none, and were there, nothing would move in it : therd remains 


che Repion of Fire; but being ſo far diſtant from us, what Experi- 
tent can affiire us, or hath aſlertained Ariſtotle in ſuch ſort, that he 
ſhould as of a thing moſt obvious to! ſence, affirm what he pradu- 
cerh'in confuration of Democritas, to wit, that a great Maſs of Air, 
is moved no ſwiftet! thah a little one of water ? But I will dwell ao 
longer upon this matter , whereon L have ſpoke ſufficicnly!,: bus. 
leaving Democritzs, 1-rcturn to the. Text of A#iftotle, wherein! he 
gocsabotit torender the rne reaſon, - how it comes to pals, thatzhe 
chin Plates of Tron or /Lead:do/ {with on the water 5 andh; mategiery 
that Gold it ſelf beitg beaten into; thin 'Leaycs; not! only fwims-in 
water, bat flycth tov! and:againjn the Air. |: He ſyppoſarh; that, of 


Contintalls, ſome areeaſily divifible,  ocbers'not : and chayof the 6 


eafily diviſible, ſome are more i{o;'and ſome ;leſs ; and: theſe he 
affictiis we fiould'eſtcenv the! Cauſes: | He: addes 'thar that hs 
diviſible, Which iswelltermiriatedyi and the: more the moxe divifible; 
2nd that theiAiris more: ſo, than the water, and the wazer thab the 


Earth. And; latly; he ſuppoſettichat in each kind, thvlefoquan- 


tity is caſlyet divided and broken than the'greater.. 
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Here 'I note, that'the Concluſions 'of 4riftotle in generall are all 


true, but methinks, that he applyeth' them'ro particulars, in which 
they have no place, as indeed' they: have in others, as for Example, 
Wax'is more eafily diviſible than Lead, and Lead th#n Silver, in- 
aſmuch as Wax receives all the' terms more eaſlier than Lead, and . 
Eead than Silver.- | Its' trae, moreover, that:a Jittle quaptity of Sil- 
ver is.eaflier divided than a great 'Maſ*s :and all thele- Propoſitions 


are true, ' becauſe true it is, that in Silver, Lead and, Wax, there 
is ſimply a Refiſtance againſt Diviſion, and where there is the abſo» 
late, there is alſo the reſpe&ive. 'Butif as well in water as in Air, 
there be'no Renitence againſt fimple Diviſion, how can we ſay, that 
the water is caſlier divided than the Air? We know not how to ex- 
tricate our ſelves from the Equivocatjon ::| whereupon | 1cturn to 
anſwer, that Reſiſtance of abloJute Diviſion js one thing, and Re- 
ſiſtance.'of' Divifion made with ſuch and' ſach Velocity is: another. 
But to produce Reſt, and toabate the Motion, the Reſiſtance of 
abſolate Diviſion is neceffary ; and the Reſiſtance of ſpeedy Di- 
viſfion,*cauſeth not Reſt, bur lowneſs:of Motion. But that as well 
in the/Afr;' as in water, there is noRefiſtance of ſimple Diviſion, is 
manifeſt,'for that there is nor found any Solid Body which divides 
not* the Airs and alſo the water: and that:beaten Gold, or {mall 
dif, are not able-to ſuperate the Reſiſtance of.the Air, is contrary 
to'thatiwhich- Experience ſhews us, for we ſce Gold and Duſt to go 
waving'to/and again in the Air, and /at haſt to deſcend down- 
wards, and to dothe ſame in the water, if itbe put therein, and ſes 
parated from the Air. And, becauſe, as I-ſay, neither the water, 
northe*Air'do refift ſimple Diviſion, it cannot be ſaid, that the water 
relifts more than 'rhe Air. . Nor. let any. obje& unto me, the Exam- 
ple-of molt lighr Bodies, as a Feather, or alittle of the pith of El: 
der; or Water-recd that divides'the Air and fiot the water, and from 
this ' infer, ' that the Ait is eaſlier diviſible: than the water 3 for I ſay 
Wto* them,” that-if they do well obſerve, they ſhall ſce the ſame 
Body likewiſe divide the Continuity. of the water, and ſubmerge in 
part, and: in ſuch a part, as that fo much water, in Maſs would weigh 


_ abmwieh-as che whole'Solid. And if they ſhal yet perſiſt in their doube, 
 thatfath a Solid ſinks not through inabiliry to divide the water,I will 


returt them this reply, that if they put it under water, and then let it 


| £6,they ſhall ſee ir divide the water; and preſently aſcend with no leſs 


celerity than that with which it:divided the Air in deſcending : fo that 
tollay that this Solid aſcends in the 'Air,but that;coming to the water, 
it ceaſeth "its Motion;/and therefore: the water is more difficult to he 


_ divided; concludes nothing : for I, on the contrary, will propoſe them 


a'piece of Wood, or of Wax,' which riſeth from the bottom of the 
water, and eaſily divides its Reſiſtance, which afterwards bejng wt 
| | ve 
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ved at the Air, ſtayeth there, and hardly toucheth it ; whence I may 
aswell ſay, that the water 15 more eaſter divided than the Air- 

I will not on this occaſion forbear to give-warning of another fal- 
lacy of theſe perſons, who attribute the realon of ſinking or {ſwimmin 
to the greater or leſſe Reſiſtance of the Craſlitude of the Ad herve) 
' Diviſion, making uſe of the example of an Egg,which in {weet water 
gocth to the bottom, but in ſalt water {wims; and alledging for the 
cauſe thereof, the faiat Reſiſtance of freſh water againſt Divition,apd 
the ſtrong Reſiſtance of (alt water. But if I miſtake nor, from the ſame 
Experiment, we may aswell deduce the quite contrary; namely, that 
the freſh water is more denſe, and the ſalt more tenuous and {ubcle; 
ſince an Egg from the bottom of ſalt water ſpeedily aſcends to the 


top, and divides its Reſiſtance, which it cannot do in the freſh,in whole 


bortom it ſtays, being unable toriſe upwards. Into ſuch like perplexs- 
ries, do falſe Principles Lead men: but he that cightly Philoſophating, 


ſhall acknowledpe the exceſles of the Gravities of the Moveables and 


_ of the Mediums, to be the Cauſes of thole effe&s, will fay; that the 
| Epg ſinks tothe botcom in freſh water, for that ic is more grave than 
it, and {wimeth in the (alt, for that its leſs grave than it : and ſhall 
without any ablucdity, very ſolidly eſtabliſh his Concluſtons. 
Therefore the reaſon tota])y ceafeth, thar Ariſtotle ſubzoyns in the 
Text ſaying 3The things, therefore, which have great breadth remain 


; above, becauſe they comprehend much, and that which is greater, 


15 not caſily divided.Such diſcourfing cealeth, ſay, becauſe its not 
true, that there is in water or in Air any Refiſtance of Divition 3 be- 
ſides that the Plate of Lead when ic ſtays, hath already divided and 
penetrated the Craſlitude of the water, and profounded it (elf tenor 
twelve times more than its own thickne(s: befides that ſuch Reſiſtance 
of Diviſion, were it ſuppoſed to be in the water, could not rationally 
be affirmed to be more in its ſuperiour parts than in the middle, and 
lower : but if there were any difference, rhe infer iour ſhould be the 
more denſe, {o that the Plate would be no lefs unable ro penetrate 
the lower, than the {uperiour parts of the water; nevertheleſs we fee 
that no ſooner do we wet the ſupcriour Superficies of the Board or 


thin Piece of Wood, but it precipitatly, and without any retenfion, 


deſcends to the bottom. 

[ believe nor after all this, that any (thinking perhaps thereby to 
defend Arivtotle) will ſay, thatir being true, that the much water re- 
fiſts more than the lictle, the ſaid Board being pur lower deſcendeth, 
becauſe there remainetha leſs Maſs of water to be divided by it: be- 

cauſe ifafter the having ſeen the ſame Board {wimin four Inches of 
water, and alſo after that in the ſame to ſink; he ſhall try the fame 


Experiment upon a profundity of ten or twenty fathom water, he 


ſhall ſce the very ſelf fame effet. And here I will take occaſion to 


LY 
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float in 6 Fa- 
thom: and Lan 
Inch of depth, 


GAaL1iLEus Ofthe - 
remember, for the remoyall of an [Error thatis too common 3. hat 
that Ship or other whatſoever Body ;-that on the depth.of an hundred 
ora thouſand fathom, ſwims with. ſubkmerging only: bx fathom of its 
own height, [or inthe Sea: dialeHt, 1hat draws. fix fathom water | ſhall 
ſwim in the {ame manner in water, that bath but {1x fathom and half 
an Inch of depth. Nor do I on the: other ſide, think that. it can be 
ſaid, that. the ſuperiour parts of the water are the more denſe , al- 
though a moſt grave Authour hath «ſteemcd the ſupericur water:in 
the Sea to be ſo, grounding his ofinion upon its being mote ſalt, than 
that at the bottom : but I doubr the Experiment, whether hitherto 
in taking the water from the bottom, the Obſeryatour did not light 
upon ſome (pripg of freſh water. there ſpouting up : bur we plainly 
ſee on the contrary, the freſh Waters of Rivers to dilate themſelves 
for ſome miles beyond their place of. mecting with the ſalt water of 
the Sea, without deſcending in it, or mixing with it, unlels by the 
intervention of ſome commotion or turbulency of the Windes. 

But returning to Ar#$totle, 1 ſay, that the breadth of Figure bath 


_ nothing to do in this buſineſs more or leſs, becauſe the (aid Plate of 


Thickneſs not 
breadch of Fi- 
oure tO be re- 
 ſpetted in Na- 
taſiOol, 

Were Reni- 
tence the cauſe 
of Naitation , 
breadth of Fji- 
gvic 
hindcr 


{wiming of Bo- 
ho 


yt*'C 


wou'd 
the 


Lead, or other Matter, cut into long Slices, ſwim neither more nor 
leſs; and :the ſame ſhall the Slices do, being cut anew into little 
pieces, becauſe its not the breadth but the thickneſs that operates in 
this buſineſs. Ifay farther, that in caſe it were really true, that the 
Renitence to. Diviſion were the proper Cauſe of ſwimming, the Fi- 
gures more narrow and ſhort, would much better ſwim than the more 
{paciousand broad, ſo that augmenting the breadth of the Figure, 
the facility of ſupernatation will be deminiſhed, and decreafing, that 
this will encreale. 

And for declaration of what I fay, confider that when a thin Plate 


- of Leaddeicends, dividing the water, the Divifion and diſcontinu- 


ation is made between the parts of the water, invironing the perime- 
ter or Circumference of the ſaid Plate, and according to the big- 
nels greater or lefſer of that circuit, it bath to divide a greater or 
leſſer quantity of water, ſo that if the circuit, ſuppoſe of a Board, 
be ten Feet in finking it flatways, it is to make the ſeperation and 
diviſion, and to fo ſpeak, an inciflion upon ten Feet of water; and 
likewiſe a leſſer Board that is four Feet in Perymeter, muſt make an 
inceſſion of tour Feet. This granted, he that hath any knowledge 
in Geometry, will comprehend, not enly that a Board ſawed in many 
long thin pieces, will much better float than when it was eatire, but 
that all Figures, the more ſhort and narrow they be; ſhall ſo much the 


better ſwim. Let the Board ABCD be, for Example, eight 


Palmes long, and five broad, its circuit ſhall be twenty fix Palmes; 
and lo many muſt the inceſſion be, which it ſhall make in the water to 
deſcend therein : but if we do ſaw ir, as ſuppoſe into eight' little 
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bur the Refiſtance is much green ting if 
twenty fix therefore to the leſler eden, 
we ſhall reduce them, ſo much the more cafily 
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This i is manifeſt ; for keeping flill the ſame height of the Solid, with 
the ſavie proportion as the Baſe encreaſeth or demmiſheth, doth the ſaid 
Solid alſo encreaſe or diminiſh ; whereupon the Solid more diminiſhing 
than the Circuit, the Cane. Submerſion niore diminiſbetb than the Cauſe 
of Natation : Andog tbe 6 wer he Solid pore: encreaſing than the 
Circuit , the Cauſe oF: hs ater fo F886; Boſs "oe, that of Natation 
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Laſtly, to that which in 


bad} : the larterp art of the Text, that 
is toſay, that we muſt AE the {ravity « of the Moveable with 
the Reſiſtance of the Medium aga i Diviſion; becauſe if the force of 
the Gravity exceed the Reſiſtance of the Medinir, the Moveable will 
deſcend, if not it will float. I need not make any other anſwer, 
buc that which hath been already delivered ; namely, that its not 
the Refiſtance of abſolate Divifion, (which neither is in Water nor 
Air) but the Graviry of the Medium that muſt be compared with the 
Cravity of the Moveables ; and if that of the Medium be greater,the 


Moveable ſhall nor deſcend, nor ſo much as make a rotall Submerſion, | 


but a partiall only :. decauſc jp the place which it would occupy in 
the water, thece mult not cemain a Body that weighs leſs than a like 
quantity of water : bur if the Moveable be moce grave, it (hall deſ- 
ccndto the bottom, and poſſeſs a placewhere it is more conformable 
Pppa. for 
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to recover from the bottome of the J/ ater, 
Or any other Ponderous Meſſe, though 
it were a Solid TOWER of Metal. | 
TOGETHER WITH | 
Artificiall way of D1vinNc, and ftayinga long 
* time under Water, to ſecke any thing Sunke in the 
_ greateſt DEPTHS. 
W | AS ALSO, - 
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; -- time under Water, to fſcecke any thing Sunke in the 
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To thi moſt Serene . 20 nol Mhuftrio . 


Prince, EF SANE Ob! Dora ha 
| Dukeof Vx x1cs. 


Dea 1 having been cold me hw; at 
& @\| Breſcia, Moft Serene and Moſt 
Wu ſtrious Prince, that about ten 
|: 1ears ſince, that a Ship full-lades 
did finke near to Malamoccho, an 
\ about. 5 Fathome of W ater ,. and 
that to endeavour the, recovering and getting it from 
thence, there had been uſed all thoſe Means, and boun- 
tifull Offers and T enders that. could be imagined, aſwel 
by the Illuftrious Signory, for the' Preſervation of the 
Port, as by the chief Owners of the Ship and its (Cargo : 
and that although there were many that had tried, and 
attempted the ſame , by ſundry. aud drvers Wayes, of no 
ſmall expence, and that it bad been ſeverall times well 
erappled and begirt,, yet nevertheleſs as far as 1 could 
bear, none of them were able toraiſe ber from that jmall 
depth : « And it being, alſo told me, that of late there was 
another ſunk again in leſs than four Fathome of Water, 
ſothat all its Poope and Prow, and a greate part of its 
Hrull, was above Water, and that yet notwithſtanding thi 
alſo was judged by the fruitleſs Experiments and © x- 
penſes made about the former, to be irrecoverable, ſo 
——M 


The Epiſtle, GC. 
that for the clearing of the Port it 1s preſ, ently reſl uicd, 


that the ſaid Ship ſhould be broken up, & taken to pieces 
at low W ater : and ſo, for ought that I heart hath keen. 
I ov I having, confidered of how vreat prejudice the 
breaking up of ſuch aVeſſel was, beſides the loſs of the 
( argo, Ideliberated about the finding of a way or Rule 
that might remedy ſuch detrimental Occurrences : And 


having found ont one thats generall and unqueSionable, I 


thought fit, for the common benefit of this renowned (ity, 
to declare, and by Fignres to dilucidate the ſame in the 
preſent Traftate,and to offer and dedicate the ſame to 

your Highneſs : not as a preſent worthy of yon(for indeed 
theſe Mechamcall Matters are exceeding diſproporti- 
onate to your Highneſs Merits) but only with an Ambi- 
tron to Enoble and Dignifie my Book With your Glorious 
I ame ; In confidencethat like as the Sun doth not diſ- 
dain that all ſorts of Perſons ſhould make fe of its light 
and heat, ſoneither will Your accuſtomed Humanity be 
offended with tha my Preſumption ; and therefore I 
humbly lay my ſelf at your Highneſs Feet, 
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Nicolas I artalea 
e F jours of a8 bip ſanke cxcording to the Relation made of that 
which was cauſed to be broken up neere Malamoccho, as being 
Judged irrecoverable. RE” I 


eXPLANATIO : 
Efore [come to declare the promiſed way | 


to recover any laden or empty Ship when —_ 

y It is ſunke; Ithinke it convenient (Moſt 4, 

| v Serene and Wuſtrious Prince,) firſt to de- —— 
clare the rcall cauſe of its ſinking, | : 
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at its impoſſible-rhar the water ſhould wholly 

ſwallow or receive into it any materiall Body hyghter thanit ſelf( as 
to ſpecies; ) but it will leave or cauſe one part thereof to lie above 
the Superficies of the ſaid water, that isuncovered by it. Andas 
the whole Body demitted into the water, is to the part thereof, 
which ſhall be received or admitted by the water, ſo ſhall the Spe- 
cificall Crdvity of the water, be unto the Specificall Gravity of the 
ſaid Solid Body. i 3 

But thoſe Solid Bodies which are more grave than the waterz be- 
ing demitted into the ſaid water, ſuddenly make the water. to give 
place ; and notonly enter wholly into the ſame, but they do go 
continually deſcending, till they arrive at the bottom : And they 
deſcend with ſo much greater Velocity, by how much they exceed 
the water 1n ſpecificall Gravity | 

And thoſe again which happen to be of the ſame Gravity with the 
water, of neceſſary conſequence being put into it, are admitted 
and received rotally into the fame, but yer they ſtay in the Surface 
of the ſaid warer ; 'that is, they ſuffer nor any part to lic above the 
Superficies of the ſaid water , nor much leſs doth che water conſent 
to their deſcent to the bottom. 

And all this is demogſtrated by Archimedes of Syracuſa, in that 
his Tra. De inſedentibus aque, by us tranſlated. And becaufethe 


I ſay | thet! ; Th 


_ greateſt part of woods are lighter, or leſs grave than the water ; he 


therefore that ſhall build a Ship or other Veſſel meerly of wood, 
lighter than water, its manifeſt that he cannot (though he ſhould 
fill theſame with water, as full as it would hold) make the ſame 
totally to fink, but that neceſſarily ſome one part or other of the 
{aid Ship or Vctſel (hall and above th2 Surface of the water : For 
its a thing very clear, that all that ſame Body, compounded of wood 


and of water, would be much lighter than if it were all only of water 


without wood : Such a compound Body therefore being leſs grave 
than the water, its neceſſary (for the reaſons above produced)that 
a part of the ſame remain above the Surface of the water. 

 Aad if the ſaid Ship or Bark ſhall be built (as itis uſual) with 
Bolts, Nailes , and other Materials of Iron, and that ſuch Iron- 
works be not of ſuch quantity, as to make that Body compounded 
ot wood and'Iron, graver than the water, but that it continue ſtill 
leſs grave than the water (as 1 judge all Ships and Barks to be; )The 
ſame will toliow as did before, namely, that filling the ſaid Ship 
with water, as full as is poſible, it cannot by any means go tothe 
bottom If then a Ship or other Veſſc] being wholly fill dwith 
water, cannot be thereby ſunk tothe-bottom3 It 15 a thing evident, 


that if ſuch a Ship or Veſlel ſhall be totally fill'd with a Matter 


Iighter than the water ; nor only its rotall finkipg v1 der that weight 


wall . 
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will be impoſſible, but alſo irs floacing in ſome part above the Sur- 
face of the water will be neceſſary. ; And ſo much the greater part 
ſhall be viſible above the water, by: how much the Matter of the 
Lading,: is lighter than the water. -; 


Therefore, if all the ry of a Ship (for inſtance ) Buts of Oyl; 


and that no other Matters of a graver Nature than water were intro- 


duced, and that the ſaid Shiv ſhould by ſome Accident be filled 


up with water, it is not only manifeſt that the Ship cannot be there- 
by ſunk to the bottom, but that a part thereof mult neceſſarily float 
above the Surface of the water : Becauſe all that Compoſition of 
Wood, Water and Oyl, would be lighter than if it had been all 
ſimply of water. The very ſame would follow, if the Cargo had 
been loley of Wine, Wax, Camphor, Spices, or the like Matters, 
lighter than the water. But becauſe the Metchandizes that fraighe 
Ships, or other Veſſels, are ſome (ſpecifically) graver, and ſome 
(ſpecifically) lighter than the water : (The graver are all ſorts of 
Mettals, as Iron, Tinn, Lead, Braſs, Copper, Silver, Gold, and infi- 
nite other Species of Commodities ; likewiſe the perſons of Mea, 
Scones, Ballaſts, and the like :)And that alſo there are ſome ſorts of 
Commodities that chance to differ very little in Gravity from the 
water : Therefore I conclude, that as oft as any Ship accidentally 
is fill'd with water, and ſo ſinks by degrees to the bottom, it is ne- 
ceſſary to grant that all the Compoſition, namely, of the Feaight, 
of the Veſlel, and of the water that entered into it, is more grave, 
| than if the compoſition had been all fimply of water, by the reaſons 
before alledg d. | | 
And therefore in ſuch a caſe things graver than the water, muſt 
of neceſlity exceed in force thoſe thar be lighter : and by how much 
things graver than the water, exceed the lighter, ſo much the more 
Force will be required to recover ſuch a Ship or other Veſſel being 
ſunk, and on the contrary, ſo much leſs Force will be required, 
when the Maſs of the Materials more grave than the water, ſhall 
not differ mach from the Maſs of the lels grave : provided the Re- 


. covery be undertaken in ſome ſhort time after the Ship ſhall be ſunk, 
4 For if the Ship lie many dayes under water, the delay will 'intro. 
| duce many Aifcultics : One will be, that it will conſohdate'with 
RE and dock or work it {elf farther into the Mudd or Sand, which will 
c not a little hinder its Recovery 3 and again, the water will eoncigu- 
p | ally carry into the ſaid Ship, Ouze, Mudd, andSand, which Mat- 
e | ter is muchgraver than the water, whereby the Ship is continually 
þ made graveras to the water, than it wasat the beginning when ic 
t was firſt fubmerg'd- And moreover the corruptible Matters,which 
er areby nature lighter than the water, will corrupt, and corrupting 
br will change into other earthy ſubſtances much graver than the -- 
waters 
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water : inſomuch that at the length, it ought to be preluppoſedin 
order to the recovery of the ſaid Ship, as if it were ſolely laden 
with Mire, Dirt, and Sand : which doing, you will not be deceived 
in the operation, that is to ſay, preparing and working witha Force 
equiyalent to that its Gravity. The way to know how to prepare 
Forces equivalent to the Gravity ſhall be ſhewn in the eight Expla- 


nation of this. 


EXPLANATION, 11. 


| } Ow togive beginning to the buſineſs propoſed, I ſay, that 
in the Recovery of a Foundred Ship laden, or any other 1a- 
| den Veſlel that is foundered or ſunk,there interveneth more 
eſpecially theſe three great Obſtrucions. The firſt difficulty 1s, how 
to imbreech and grapple it with ſuch, and ſo many Ropes, as may 
ſuffice to bear it up; for if this either by i]] chance cannot be done 
(whether through its being in a place two deep, or too far docktin 
the Mudd or Sand) all our other Jabour will be fruſtrate and vain. 
The ſecond difficulty, when once it is grappled, is how withdex- 
terity to ſeperate it from the bottom of the Sea ; and this difficulty 
will be much greater, the Ship being in a Miry or Sandy bottom, 
than if it ſhall be in a Stony place; and it ſhall be alſoa greater 
difficulty to ſeperate it from a very Ceep bottom, than from a'Shal- 
low; (alwayes ſuppoſing that the two bottoms be both alike, name- 
ly, either both Stony or both Sandy3) and allo far greater ſhall the 
laid difficulty be in a Ship lopg ſank, than in one newly four dercd; 
( as we have already {aid in, the precedent Explanation: ) But when 
ſhe is once water-born, or ſeperated from the bottom, its an eaſſe 
matter to raiſe herup to the Surface of the water 3 for then ſhe ſhall 
not be alittle aleviated in her Gravity : But the truth is, the draw- 
10g of it afterwards ab ove the Superficies of the water, is no very ea= 
lie matter, but 1s extream hard to be done ; and this is the third 
difficulty; the principal cauſe of which two laſt difficulties ſhall be 
alligned: by and by. Le | 
' 'But becauſe the means to obviate and ſuperate the ficſt difficulties 
Thy Her = as more'* common, we ſhall forbear to {peak of them untill the 
pg $a +» e. next Bagk, To provide, and that briefly, to the ſecond and third 
piſlle to the enſu- WMpediments (which are the leaſt known ) that is, not only to {e- 
ing Suppliment of petate,the-Ship from the bottom, but to raiſe it alſo ſomewhat aboye 


thi hi Inventi- the Surface of the warer. 

on) that the Ma- TIT ET 0 
riners converſant in theſe affairs, had many wayes t0 imbreech a Veſſel under water, and for thit reaſon be 
over paſſeth it here, and very curſive upon. the [amePoint, in the ſecond Bock, , but giveth a gentrall Rule 


for it in the ſald Suppliment ; to which the Reader 6 referred for fuller Sati:faRion. i 
| A And 
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And this is the Rule that you muſt obſerve; If the Ship be newly 
ſunk, you muſt immediately, if it be poſlible, find two other Ships, 
that be each of chem rather of greater bulk than the foundered Ship 
than leſs : and when you have found thele two Ships, you muſt 
free them of all the inward andoutward lading, and rigging, eſpe- 
cially of thoſe things which are by uature more grave than the water, 
as are the Guns, the Shot, and any kind of Ballaſt, which is preſup- 
poſed to bein the Hold, and of other things of impediment ; and 
when theſe Ships are thus cleared, you mult ſtop all the Loop-holes, 
Cat-holes, Skuppers and Hauſes, which you ſhall finde between or 
above Decks, graving and calking them ſo with Okum, and paying 
them with Pirch, thatthe water can neither get in nor out thereat. 
And next you mult join or grapple theſe two Ships together with five 
or more Tires or Ocders of thick and ſtrong Beames tripplicated ; 
that is, that cach of the ſaid Orders conſiſt of three Beams, joyned 
lengthways ; and that each of the three Beams be ſomewhat longer 
than the bredrh of the Deck or Hull of each Ship; and that theybe 
thick and ſtrong, as being to ſupport the Foundered Ship, as you 
ſhall ſee ir made to appear preſently : and conple the ſaid Ships to- 
gether, at ſuch a diſtance from each other, that you give berth, or 
leave room enough betwixt for the foundered Ship to play ; and 
you muſt make this couppling in ſuch ſort, that the length or ſide 
of the one Ship, look rowards the length or fide of the other ; and 
albeit this conjun&ion or grappling may be made with many Orders 
or Tires of thoſe Bcams tripplicated lengthways, as was ſaid above, 


The Figurall repreſentation of the two empty Ships, conjoyned with 
five Orders of Beams, and towed juſt over the place where the 
 Foundered Ship #. | 
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Scheme : and although the ſaid Rows of Beames cannot be all 


placed equidiſtant from the Surface of the water , for that the 


Wailes or Rifings of the two Ships are nor fluſh, bur cuved, it is 
not of any importance, ſo that they. be well faftenea and ſtrength- 
ened'in thoſe places where they reſt upon the ſaid Riſings : upon 
which Rifings, you ſhall conjoyn the ſaid Beams, namely, rhe two 
ends of them, which two ends ſhall be the ſtrongeſt place, able co 
ſupport any great weight. Yet the truth is, that to fit theſe Tires 
of Beams,you need not have regard to make them paſs through from 
fide to fide, in that weak part of the Ships Poop and Prow, ro reſt 
them'on the Rifings or Gun-wales of the Deck of thoſe Ships, and 
to'go crols the Huſl/in thoſe places. And next you are to make upon 
theſe Beams, that is upon the mouths of both the Ships, a Plat-form 
of Platikis for to ſtand upon whilſt you are about-the work; leaving 
diverſe Scuttles or Spaces open, whereby to deſcend, aud for other 
uſes :: Andall this being done, you are to row or hall theſe Veſſels 
to the place where the Ship is that did ſink, and to lay them Board 
and Board in ſuch faſhion, that the one may lie on one ſide of it,and 
the other upon the other, as'in'the Scheme isapparent. 

This being done, fill thoſe two Ships as full of water as they can 
hold or {wim, (the way to free them with great facility and expe- 
dition, ſhall be ſhewn in the twelfth Explanation;) and being full, 
waicthe time of low water ; that is, when the Tide returning, the 
Sea doth low as much as it can d6. and at that inſtant of time, 
make the Ship very faſt with thoſe ends.of Cords or Cables (with 
which itwasSwice or bound) to thoſe five, or more Tires of Beams, 
herdy rbche | oteſlaid two 9hips were imbreecht or grappled : And 
Vvieeweltbelayd or faſtned thoſe Cables, you muſt bale or take 

'#imall part of the water out of one of the two Ships, and then 
eft{o, till ſuch time as you have baled or taken a little more 
than that quantity out of the other Ship 3 and then againz4ake a 
little more out of the firſt Ship, and leave it ſo till you havetake 
another fuch a quzntity-from the other Ship, and thus proceed pr 
dually, till you' find the Foundered Ship, water-bota aro 
from the bottom. : "bur; being water-born (if it bs 4n aSh@xic Þ 
tom, as was A WS wodbe) you are to take aheREINg war 
equally from both the Ships, at one and the {aides thee 
are to proceed till you have taken all the water tromthe one-8& « 
other of the two Ships : In ſo doing, you ſhall ſee the two Shpis lea-, 
ſurely and gently raiſe the Ship that was ſunk, ſo high above the 
Surface of the water, that you may commodiouſly free it, and 
diicharge it of its lading, as appeareth in the following Figures. 
Aad if you would not keep the two Ships ſo long imploy d, you may 


wWarpe 


His INvEnT10N: 
warpe or towe the Foundered Ship at high-water to ſome place 
where it may lic a-ground :, and by that means upon the Ebbe or 
Receſlion of the Tide, it will lie much more above water 5 apd then 
you may ſafely unfaſtenit from thoſe five or more Tires of Beames, 
to which it was at firſt tyed, to hall it to a place of ſafety, as it was 
our purpoſe rodo; and this ſhall ſucceed as well.in an ouzie bor- 
toin, .asin a Stony, This, choughyou may take notice of, that if 
the Cargo of this new Foundred Ship was ſuch, that Meigs more 
grave than the water, did not mach” exceed the leſs grave, ve, Itwould 
be cafie to effe& the recovery with two Ships, very muck-leſs- 
thoſe which we have ſpoken of aboye 3» yet nevertheleſs itwil 
good prudence to take them rather bigger than leſſer, that. lo they. 
may exceed 200000 poundsin Power, Tather than want-0 ct 
ounce in AR; eſ peciall y in caſe you would in a deep place at the 
firſt motion hoiſt it by meer:Force ſomewhat above the Surface 
the water, forin that point alone it will require incdwmparably much 
more Gee than in all the other operations, 

How you are to preceed, in caſe the Ship ſhould” be ſunk in a 
Place very deep, ſhall be declared in the ſeaventh Explanation. The 
Figures of this Explanation 3 are theſe two that folllow. 


The Figure of the two $ hips filled with water, to raiſe the Ship that 
1s wp _ 
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The Figure of the two $ hips emptied as they lie, with the other Ship 
raiſed up above water. 
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-evuplethem with Nets oa Rf ol Planks, by; Two and two, as you 
uſe to to with two Lighters, when you would make a Bridge of 
them : and theſe two pair of Hoys or Barkes thus coupled together, 
you muſt afterwards faſten one pair to another, with lcven of thoſe 
Tires or Rows of thick and ſtropg Beams tripplicated, as was ſaid in 
the precedent Explanation; and place them at ſuch a diſtance one 
pair from another, as that you may leave berth or ſpace enough for 
the ſunk or foundered Shifto riſe between them, and ſomewhat 
more, (as was ſaid of the two. JAnd though this conjunRion of the - 
two pair of Ships, may be made three ſeverall wayes, yet I will have 
you make the two Poops or Hin decks of the one couple, to lic op: 
polite to the two Poops of the other couple. And to make this 
conzanGion, you are to place two Tires of thoſe great Beams along 
the upper j arts of che ſaid Poops, ſo, that they may reſt in the 1n- 
{ids on thole lefler Beams and Planks, wherewith each of thoſe rwo 


Pali of Skips were coupled : and cach of theſe Orders or Tires of 
Beames 
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His INveEN TIO N: 
Beames onght to be compoſed of three Beams conjoyne t 
wayes, as was ſaid in theprecedent Explanation, and make two. 
the Tires lic upon the Ships 3 and tg thoſe Tires, lee that ſur Ship 
be grappled : and another Tire of the ſaid aced in | 
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this being done, you are te proceed, as hath heen ſhewn1n the TWoT 
KS thatis, fill chem cop-full of water, and at low water, imbreech the 
Ship ſuak very well, withall thoſe ends of Ropes or Cables, that 
you did belay co thoſe ſeyen Tires of B-«13 : and whea thole 
Grapplings ſhall be well made fat z youthall at high water bale or | 
free the water by little and little out of the Ships, one pair afcer a> | 
nother, till you feel the faundered Ship is diſengaged fram the bots | 
tomy, and water-borny as was ſaid in the two. And having (epera» 
ted it from the horcom(ifirb2 ia a ſhatlow place, as was that where 
the Ship was foundered neer Malamogebo) you are taptoceed ro let 
out the reſt of the {aid water, but take.ix equally and gradually from 
tlie one and the other pair, that they may deſcend evenly, and with« 
our heeling, as was ſaid pf the two 3 andia ſo'doing, rhe {aid Ship 
ſhall not oaly be hoiſted up tothe Suckace af che water, but mucly 
Rre above 
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LRLETAEEA : 
above the ſame ; ſo that: you may in that poſture frce or drain je 
and diſcharge it of the Cargo. But if you cannot ſo long ſpare 
thoſe four Ships from ot ber uſes, then you may at high-water row 
it to ſome place, where running it on grourd, you may at the ebbe 
of the Tide (for that then there will lie much more of it above wa- 


ter) ſafely loole it from thoſe Beames, as was alſo ſaid in the prece- © 


dent Explanation of the two Ships. ns 
But in caſe:the FounderedShip ſhould chance to be in a very deep 


ſhalt be ſhewn how you ate to proceed. 
 EXNPLILYN ATION, IV. 


Nd ifit happen that it ſhould be in a place where there are 
no Ships to be got, either great cr little ; you may take of 
other kind of Pinaces, Barks or Barges, but endeavour to 


Sea, in the- ſeventh Explanation (to be the bricter in this place) 


ger ſuch as are floary, and higheſt built in there Riſings, thar ſo they 


may, at ſuch time as they are full of water, deſcend yery far under 
water, (or according to the Mariners phraſe, may draw much wa- 
ter) and of theſe you mult top all the Skuppers, Hawſes, Cat-holes 
and Port«holes, that you tinde, asin the Ships, that they may hold 
the more water, -and conſequently draw the more water, or bede- 
preſſed deeper into the fame; and take ſo many couple*of theſe 
Botes, thac they may all together contain double the burden of 
the Ship to be recovered, and rather much more, than any thing 
leſs. And of all thele Boats or Barks,make twoSquadrons, conjJoyning 
each Squadroa-with good (mall Timbers & Flanks, as you uſe to do, 
when you would make a Bridge of Boats: And theſe ſame Veſſels of 


| the one and other diviſion,ſhould be placed board and board, that ſo 


the great Beams, which are to conjoyn one Squadron to the other, 
may bear upon the Riſings, Bends or Wales, of the ſaid Veſſcls. And 
this being done, you' are to couple theſe twoSquadrons,te each other 
with thole chick and ſtrong Tires of Beams,mentioned in the former 


Explanations, wlnchOrderg of Beams ſhould be fixed between two & 
two'of thoſe Botes,as 1s ſaid above, w tic cud, that they may bear or 


reſt upon the Bends of thoſe B oats; andplace another Tire upon the 
outfides of both the Diviſions,upon the ends of the croſs ſmall Beams 
which hold the ſeyerall Veſſels together:So that if the Squadrons con- 
ſrſted each of four Barks, the Tires of the ſaid Beams would come to 
be five, 3 and-if there ſhould be five in a Squadron, the Tires of 

Beams would be fix,and ſo forwards;that is,the Orders of Beams, by 
this means, ſhall be alwayes 'one more than the number of Botes in 
each Squadron. © Bat in the Ships you mult obſerve another method, 
becauſe of thoſe two Orders, w hich 'are placed in cach Poop ; by 


which 
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 Thewaytorecover a Foundered Ship with many Barks or Wherryes, 


» _— wv 


which means inevery two Ships to a Diviſion (which in all make 
four Ships) there muſt be ſeven Orders of Beams, and in three Ships 
to a Squadron, there muſt be ten Orders of Beams, and in four 
Ships to a Squadron thirteen ; and thus proceeding forwards to a 
greater number of Ships ina Squadron. And having underſtood the 
way of coupling many Barks or Wherryes in Squadrons; as alſothe 
manner how to joyn or faſten them to each other, and with how 
many. Ocders of Beams; you are to proceed in the reſt, as in the 
precedent Explanations hath been demonſtrated in ſhowle bottoms, 
but the diceQions how to manage this affair in deep places, ſhall be 
declared in the ſeventh Explanation. - 


EXPLANATION V. 


E Th remove this inconvenience of taking Ships or other Veſſels 3 
'K andof ſtanding to lighten them of their Guns & 1 ading, and of 

ſtopping their Loop- holes; you may inſuch a misfortune cauſe 
to be made two great Veſſels, almoſt in form of * Cheſts withour co- 
vers,the length of each to be equal to the Hull of a middle rate Ship, 
and the breadch equall to that of the ſame Ship at the Main-maſt, 
and the height alfo-the ſame with that of the Ship in the Bow, fo 
that each of the(e Plat: torms or Cheſts, ſhall hold much more than 
a common Ship, and thus both will contain more than the double 
burden of ſach a Ship. And for the making of theſe Veſlels,-you 
muſt firſt make the Models in Carvel-manner of thick and ſtrong 
Timber, with cheir Eatertaces, Tranſomes and Knees, to hol&their 
ſides and ends together : and this done, ſpike down to them certain 
Rrr2 thick 
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thick and Grong Planks; and then cauſe them £0 be well graved and 
calked in the Seames or Strakes by a Calker, with Okum, and paid 
with Pitch, as you uſe to do Ships or Gallyes, and then apply them 
to your purpoſe. And when you would uſe them, you need only 
faſten them rogethcr with thoſe five or more Orders of thick and 
luſty Beams, trippled lengthwayes, that is, prolonged both wayes, 


ſo as that they may lic athwart the Decks of the laid. two Veſlels, 
and place the ſaid Ships ſofar diſtant from each other, as you gueſſe- 
the bredth of the Foundered Ship to be, and ſomething more: And 


then make upon the Deck of each of them, that is, upor-thoſe 
Beams, a Plat-form of Planks, as was {aid in the two Ships of the 
ſecond Explanation, and afterwards proceed as in thoſe two Ships, 


EXPLANATION VI. 


Nd incaſe you think the making of a couple of ſuch great 
Modles or Veſſels, as we mentioned in the foregoing Ex- 
- planatjon, would be tao-greata.trouble or expence 3 you 
may make two pair of ſuch Chefts, cach of them but of half the 
boſk of gne of the former : but if you judge theſe two pair roo 
troubleſome, you may make thrice, four, ar more pairs3 alwayes 
provided, that amongſt them all they hold about twile the burden 
of the Ship ſunk ;, and theſe Frames'when you wquld.uſe them,muſt 
be zoyned together in two Ranks, with. lefler Beams and Planks, 
as was {aid of the four Boats or. Wherryes 3 and then faſten thele 
two Ranks to each other at the requiſite diſtance, with great and 
ſtrong tripplicated Beams, as was ſaid ofthe Ships, Barks and Boats; 
and : Ho operate as you was to do with thoſe ;: alwayes remembring 
in the freeing or emptying the ſaid Veſlels, to bale out the water by 
little and little firſt from one Rank, and then from the other ; and 
{o proceed interchangeably till you percieve that the Ship is clear of 
the bottem : and bemg diſengaged, if it be in a ſhallow place, 
continue taking the water equally out of the one and other Diviſi- 
on of Veſſels, till all the water bedrained out of them, as was requi- 
re& upon the former Bxplanations : but if it be ſunk in adeep Sza, 
the next Explanation ſhall ſhew how you are to proceed ; and that 
briefly. ' | 


EXPLANATION VII. 


Nd in calc the ſaid Ship newly funk, chance to be in a very 
deep bottom 3 It will be neceſfary firſt to fix upon thoſe 
twoor four Ships, or upon thoſe two Squadrons of Barks, 

Fly-boats or Wherryes, at leaf ſix or cight Capſtains, Ship-Cranes 


Or 
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or Windlaſſes, with their'neceſſary Garnets or Pullies, requiſite to 
ſach 2 weight : and you may cafily accomodate theſe Pullies,to thoſe 


Orders of great Beams, wherewith the ſaid Veſſels were conjoyned. 


And having prepared theſe Capſtains, you are to proceed in all 
chings, as hath been dire&ed you in the precedent Explanations, 
excepting only mm this, that whilſt you are freeing the water alter- 
nately by degrees out of the two or more Ships, or from the two 
Squadrons of Barks, Fly-boats or Wherryes, as ſoon as you finde 
theFoundered Ship to be water-born or got clear of the bottom of 
the'Sea, I would have you ceaſe to'take any more water forth of 
the (aid Ships, or lefler Veſfels before filled ; and I would have you 
with thoſe Capftains, attempt to draw the ſaid Ship that was ſunk 


unto the Levell or Surfaceof the water, or to he Horizomal unto ic, 


which may becaſily done, for that its ponderoficy will be much di- 
minyſhed. And when you have drawn it to the Surface ofthe water, 
then I would have yow diſcharge all the other water out of the two 


Ships, or the two Squadrons of fmall Veſſels. And this ſecond wa. 


ter, 'f would have raken equally, and at the ſame time, from the one 
and the other Ship, or from each Rank of. Barks or Boats, as hath 
been faid of the other- And thus thoſe Ships or Squadrons of Boats 


_ flialt hoiſt the ſaid Foundered Ship, / ſo high above the Superficies of 


che water, that you may free it of the water which was: got iatoit, 
and unlade its Cargo, which wasour purpoſe. i tt . © 
"You muſt note, that all that hath been hitherto ſaid of a Ship 
newly ſunk, oughttobe underſtood of all other kind of Foundered 
Ships, proceeding alwayes proportionately as was direQted in that 
Ship. And apain, I give you no Figure how you areto fit and fix 


the Capſtains and Pullies, as being a thing common and manifeſt. 


EXPLANATION VII. 


Ur if it ſofall out, that the ſaid Ship or other Veſſel hath been 
lunk many Months; albeit that there might have been many 
_# matters in the Cargo of a lighter nature than water,yet you 
mult ſuppoſe the caſe as if the Ship were as heavy as it it had been 
hl'd with Sand or Gravel ; yea and much heavier, for many Reaſons, 
as hath been alledg'd in the firſt Explanation. - Therefore that you 
may not deceive your {elves in. the deſigned recovering of it, you 
would do well todotible the Forces required to the recovery of a 
new ſunk Ship ; that is, you muſt take four Ships, each asbig as 
the Fdindered Ship, - and combine theſe four Ships, as you were re- 
quired ro joyn the fqur ſmall Ships in the third Explanation. And 
it yo cannot-procure:them of that burthen, take cighr lefſer, pro- 


vided'that altogether they be quadruple in contence to the Ship to 


bs 
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to be recovered: and divide theſe eight lefſer Ships or Barks into 


two Squadrons, of four in a Squadron, according as you was, di» 
re&edin the four Ships in the third direQion. And if you cannot pro: 
cure$hips great or {mal,take ſo many pair of other Vellcls,Fly-boats 
or Wherryes, that in all they may at leaſt contain four times the bur- 
then of the Foundered -Ship : And reduce theſe Barks, Boats or 
Wherryes into two Diviſions, as you are taught in the fourth Ex- 
planation : and 1a all other particulars,. proceed according to the 
method preſcribed in the recoyery, of the Ship newly ſunk 3 and 
that as well in deep, as ſhallow places; that is, placing in a deep 
Sea upon the ſaid Ships, or Squadrons of Boats, atleaſt twelye or 
ſixteen Capſtains, which it will be cafie todo, for that you will have 
a large {pace upon thoſe Ships or ranks of Boats, as alſo there will 
not want room to taſten their Pullies to thoſe Tires of Beams, which 
combine the {aid Ships or ranks of Boats. - In all thingselle proceed 
preciſely according as you have been direged 1a the {econd, third, 


| fourth, fifth, ſixch and teventh Explanations: | 


This indeed muſt be granted, that incaſc-the ſaid Ship long funk, 
ſhould be in a Stony bottam, os where ſhe hath a great curreat, the 
which current ſuffereth not any great bed or ſhelves of Mudd to 
gather about the ſaid Ship, it may chen eafiily be got clear ofthe bot- 
tom, with the {ame Forces as were imploy'd in that newly ſunk, to 
recoverat 3 andalſo may as eafily be drawn to the Surface of the 
water : But whether you canrailc it with part of its Hull above 
the Superficies of the water, is a+thing much to be doubted; 
yet if it ſhould prove ſo upon:the Experiment, namely, that you 
cannot clevate its Hull above the Sarface of the water, you may in 
ſuch a caſe hall it at high water to ſhore, or to ſome place where it 


may lie a-ground, whereby at the retreat of the Tide, it will | ye with 


part ofits Hull above water, ſo that you may commodiouſly clear 
it of the imbibed water and Cargo. 


EXPLANATION, 18. 
Nd to the end that this invention may be of penerall uſe 


forthe re covery or raifing any kind of Colloſſus,'that m 
happen to be ſunk, co wit, of all Species of Solid Bodies, 


whether of Stone, Iron, Pewter, Braſs, Lead, Silver or Gold (as you 
_ May have many occafions voluntarily to fink them in time of war,to 


prelerve them) and then that you may know how to get them up 
again, you muſt obſerve this Rule : If the Solid long time ſubmer- 
ged were of Brick ; ſo ſoon as it is imbreecht,- you muſt take fo ma- 
ny couple of Ships, Barks, Hoyes or Wherryes,that the ſum of their 
contents put together, may exceed the' Square of the Solid Area 
ofthe ſubmerged Solid : and if the Solid ſo long ſunk were of Mar- 
ble 
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ble, the Solid Content of all the Vacua of thoſe Ships or Veſſels adi 


ded ro gerNer muſt not beleſs than Septuy le to the Solid Content 


ot the ſubmerged Body 3, namely, ſeven times as much:”** And if 


that long ſunk Solid chance to be of Iron; you muſt makethe Solid 
Content of all the Vacxum's of thoſe Vellgls to be nofleſſe in the 
Aggregate than 12 3 times as much as the Solid Contenit of that ſub- 


merged Solid : and the like muſt be done, if the ſubmerged Solid 


be of Pewter, for that Iron and Peyrter differ not muchin Gravity. 
Bur and if the drowned Solid be of Copper, it is requiſite that the 
Solid Content of all the Veſlels Cavitiesin ſum, be no lefs than 
thirteen times as much as the Solid Content of the faid Solid ſunk. 
And if the ſubmerged Solid were of Lead, the Solid Content of all 
the Vacua of thole Ships, wherewith you would recover it, ſhould 
be no lels than twenty times as much as the Solid content of the 
drowned Solid, and rather more than leſs 3 and almoſt the ſame 
proportion ought to be obſerved, if the ſubmerged Solid were of fine 
Silver, for that Lead and. pure Silver differ not much mm Gravity : 


much. | 


' truth is, that Lead is ſomewhat more weighty than Silver, but not. 


Bur if the Solid which was {unk, ſhould chance to be of pure 


Gold, you muſt for its recovery take ſo many couple of Barks or 
Boats, that the Solid Content of cheir Vacua, taken in aggregate, 
may be no lels than 34 tim?s as much as the Solid content of the 
ſaid Golden Solid ſubmerged. And that you may the better under«= 
ſtand me, I will put an Example, 'that you were to recover or raiſe 
out of the water, a Solid Body reſembling a great Tower, which L 
imagine to be in length an 100. Paces, and in breadch 10, and in 
thickneſs alſo ten : and I ſuppoſe thar it is all one Solid, that is ro 
ſay, not hollow withia. And firſt we put the caſe chat this Tower 
were made of Brick. Now becaule the Solid Content of this ſup- 
poſed Solid would be 10000 cubical Paces : therefore in.chis calc, 
if you would recover this {ame Body, that is,not oaly looſen it from 
the bottom of the Sea, bur allo raiſe it a good height above water, 

it will be requiſite, as is ſaid above; to take ſo many pair of Ships, 
Barks, Boats, or other Veſſels, (as bath been ſhewn in the 5 and 6, 
Explanation) that the Solid Content of all the Vac« of them put 
together, be not leſs than four rumes the {aid ſum of :t0000 cubick 
Paces ; "that is, it muſt not be under 40000 cubicall Paces, as was 

above determined. And fſoific happen that the ſaid ſubmerged So- 

lid ſhould be all of Marble, the Solid Content of all the Vacuitics 

of the {aid Ships, ought not to be leſs than 70000 cubicall Paces, 

namely Septuple, as was before concluded. . And thus if the funk 

Solid were all of Iron or Pewter, the aggregate of all the Solid Con- 

tent. of all thoſe Vacuums put together, muſt be-racther more: = 
l cls 
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TARTALEA.: | 
leſs then 1266663 cubical Paces. And in caſe the Solid were all of 
Copper, the Solid Content of the ſaid Vacus ought to be about 
x 30000 cubick Paces. And likewiſe it the Solid were all of Lead 
or Silver, the Solid Content ofall the ſaid Vacug is to be noleſs than 
2 ' 200000 Paces cubical. Laſtly, if fuch ſubmerged Solid be pro- 
 . - pounded all of fine Gold, the ſum of thole Cavitics ought ts be no 

; Icfs than 340000 cubick Paces, _ 
The manner how to proceed in the recovery of thole ſeverall 
kinds of Solids, is to be underſtood to be like to that which was 
preſcribed in the recovery of the Ship : and that as well in deep as 
ſhallow waters. And the greater number of Ships or Boats are re- 
' quired to opperate in the recovery ofthe ſaid ſubmerged Solid in a 
deep Channell, ſo much the more room muſt yon take upon the 
one andthe other Squadron, for to be able to pitch ſuch a number 
of Capſtens as ſhall be needfull, and more if occaſion be. Yer you 
muſt obſerve, that inthe taking the water alternately fromthe one 
and other Squadron; when you perceive the ſaid Solid to be dif- 
engaged from the bottom, you are to forbcar taking out any more 
from either of them 3 as was appointed touching the Ship, in the 
ſeventh Explanation, And wake uſe of as many Pullics as you ſhall 
ſee cauſe for, not only to lift it to, but alſo to draw it above the 
watersSurface : and that if notwholly, yet for the greater part : 
and when it is lifred as bigh as is pofible, then take the remaining 
water by equall meaſures, out of the one and other Squadron, or 
Rank of Shipsz which being done, it ſhall be hoiſted ſo high out of 
the water,that you may put under it as many Lighters or Flat-boats, 
as ſhall be {ufficient to bear it up, and to carry it to any place, as 

_ occafion ſhall require. 


EXPLANATION, X. 


A LhetViiruvizs,Yegetins andValturins do teach diverſe and ſun- 
"Y dry wayest9 carry water up on high ; many whereof may 
ſand us in much ſtead jn this our Invention,for the commo- 
dious, filling and emptying all the ſeverall kinds of Veſſels ſpoken of 
above; of which allo, many are very well known and familiar to 
every one; to wit, with Bur-pumos, Chain- pumps, common-pumps, 
and many others : yet nevertheleſs to fill the ſaid Ships gr other 
Veſſels with water, with great facility and dexterity 3 I judpe this 
more expedicnt than any of them) namely, to make a Holein the. 
bottom of each of thoſe Ships or other Veſſels, of two or three inches 
Diameter at leaſt, and for every Ship to appoint a Boome or long 
tapered Pole like a Plougg or Tapp, ſo thatbeing thruſt into the ſaid 
Hole, it will ſtopit ſo cloſe, that vpleſs you conſent thereto, no 
watcr 
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His INvENTION, 
water can enter intherear ,. Aud this, 'olo is 4s. {od 
thaf to reach fromthe Keel ro theupper-deck of 4 
near the other end, put another piece F a Pole Gols wayes 3 that 
you may be able by means of that to rule it z namely, to pul] it up, 
when you Would uiſtop the Hole, to Jet in the water chat ſhould 
fill che Ship, and tothruſt it down when you would ſtop the Hole 
that no more water may enterz and this ſame Pole ſhould paſs 
through two Rings, fixed in the Hold of the Ship, which are to 
keep the laid Pole directly over the Hole, chat if you would ſtopit, 
the Plugg or Spigyot may not go befides the Hole, when you thruſt 
the Pole downwaids. And thar | may be the better underſtood, L 
have here below drawn the lame Pole, with its Tapp or Plugg at the 
cnd. And when you go about to recover any Ship, you muſt ſtop 
the {aid Holes,till tuch time as the ſaid Ships are carried 
and fitted upon the place, as 1s ſhewn above. And , 
when you would 641 them with water, it is but with- 
drawing the 1aid Foles, and opening the Holes ; and 
taſten them at that ſtay, till you have a mindto ſto 
the Holes ; and then look downwards, and obſerve 
when the Ships are as full as they can ſwim, or when 
they are full enough, which will be 1n a very ſhort 
time : and then let down thole Poles, and ſtop the 
Holes very clole. And when they are as full as fas 
need, in the ebb of the Tide, combine the Ship with the Pullics, to 
thoſe five or more Orders of Beams ofren mentioned ; and then draw 
pur the water with Pumps by little and liccle, and one while our of 
one, avd another while out of the other Ship, as was appointed in 
the ſecond Explication : andin all other particulars proceed, as was 
alſo there direted But if the Gravity of thoſe Veſlcls, cauſerh 
them. nor to fill faſt enough, you muſt fill chem at che top, that is 
by baling in water by the Deck (I mean the ſaid Poles being firſt 
thruſt down ) to make the {aid Veſſels to deicend taſter, and coraiſe 
the Matter ſubmerged with more Force; many other new wayes 
might be ſhewn, as well roempty, as to fill theſe Veſſelsz but for 
the prelent rhis ſhall {uffice. 


EXPL ANATION XI. 


Jr you would attempt to recover a Ship or other \eflel by the 
waycs here preſcribed : you muſt go abour rhe lame, when the 
Moon is in the Auge of the Excentrick, for at that time the Sea 
cbbeth and floweth more than at any other time im the Moneth 
and this happens in her CoujunGion and Oppoſition, which is a 


matter of great avail in theſe operations: and herewith we conclude 
this our firſt Book. SiC T ie 
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In which are taught, ſomc artificial wayes of Drying 
and ſtaying long under W ater:whereby one may 
eaſily deſcend to the Fottom, to finde out,not on- 
ly a Ship ſunke, but alſo.any other ſmall thing of 
Value : And the place being darke, many wayes 
are. ſhewn how to enlighten it : And the thing 
ſunk being found , ſeverall wayes and means are 
preſcribed how to 1mbreach them , as well ina 
Deepe, as Shallow Channel. 


EXPLANATION, I. 


Aving underſtood, Moft Serene Prince. from ſuns 
0 dry Sea-men, that there are many now adayes, 
wel Who without any particular Artifice 0, help, do 
/Fj| upon occalion dive and continue a long time 
yl under Water, aid in places very deep | had 
=A| thought to have added nothing touching the 
{| way of Artificiall Diving, and ſtaying under 
| water, to {ceke and finde out a Ship, Boa-e, 
or other thing of Value ſubmerged, and that for two Reafons.Firſt, 
Fearing that] ſhould be derided by thole kinde of men, ic being to 
them a ſuperfluous thingto go about to. do thole thipgs by Art, 
which they know how to cxccute without ary artificiall help: 
Sex 
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His INveENTION. 
Secondly, doubting, by reaſon of my ſmall experience in Maratine 
Afﬀajrs, to incurre {ome Soleciſme :. butthere coming into my mind 
an excellent expreſſion of a famous Philoſopher of this Renowned 
City z. who upon a time perſwading me to wrice lomething that 
was new, and [ haying an{wered (it being incident for humaniy to 
erce) that I was afraid leaſt my ſo great deſire to publiſh my ſundry 
new ConjeRures, might run meinto ſome fantaſtical conceits, that 
might make me become the ſubjeR of vulgardiſcourſe , this excel- 
lent perſon replied: That if Nature ſhould forbear her operations for 
fear of producing ſomerimes ſome monſtrous things, the worlds de- 
ſtruction would enſue, for that they onely are free from erring who 
do nothing, whoſe (peech hath emboldened me to ſpeak of a point, 
which I never chought to have medled with; namely, To declare 
ſome « f my conje&ural wayes of artificial diving, and Forres 
under water, to leck out any thing that was ſunk in the ſame,thoug 
1a places very deep. And I judge theſe the moſt expedient that can 
be deviſed : and becauſe theſe and the like way cs may be: varied 
1nto ſeveral forms, and ſorts, one more ingenious, and artificial than 
another; the prettieſt, and moſt ingenious is this, I would have you 
get, made at Maravo, a hollow Globe of Tranſparent Glaſſe, the di- 
amerec of which I would have to be atleaſt two foot , with around 
mouth , that the Diameter of the ſaid mouth may be art leaſt one 
foot, or wrather more.; that is, fo much as one may eaſily put his 
hcad cherein, andat pleaſure draw it forth; and next you muſt 
make two round Boards of a Diameter ſomething bigger then that 
of the {aid Globe, and with theſe two round Boards, and four flen- 
der picces of Wood, as long as a manis high; and a little more, you 
muſt make a litrle Modell for a man to ſtand berwixt theſe four pie- 
cesof Wood; and with one of the round Boards above, and the o- 
ther beneath; 2ndtheſe round Boards are to be very faſt nailed or 
otherwiſe faſtened to the fourpieces of the Frame, and inthe top of 
this Machine, you muſt fit and fix the ſaid Sphere of Glaſſe with the 
mouth downwards, {o,that if a man ſtand upright in the ſaid Frame, 
he may hold his head in the ſaid glafſe without ſtooping. And this 
beivg done;rake neex upon as much Lead as all this Machine weighs, 
and make 1t into a round figure, of the compaſle of the round 
Boards, and then faſten and nail. it, cothe bottome of the ſaid Mo» 
dell, namely, underneath the Jowermoſt Board on which your feet 
Rand when you put it into the Water : And then, ( or before ) 
make an hole as big as a Shilling in the Centre of this Lead and 
Board, paſling throughthem both 3 and this ſame Lead will be able 
to draw almoſt all the Machine rogether wich him that ſhall be 
therein under Water. Truth is, that the Experiment requirerh that 
the ſaid Lead be ſo limitted that it may be able to draw the Ma- 
S\ſ 2 __- chine 
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- cine and perſon in it under Water, bat {o, that the lupreme or up* 


per part of the ſame;that is the uppermoſt round Board, may ſtay at 
che Superfictes of the Water 3* thar is, if the Lead chance tobe fo 
pondetous, that it cauſe the Engine to fink leiſurely ro the boatome, 
you maſt take away ſome of the {aid Lead; and on the contrary, 
if it charice rhat the Lead be not able to draw it all in that manner 
under Water, ſo as to make the' ſaid upper round Board tolye and 
ſtay exaftly leyel with the Surface of the Water, but thata part of it 
reſts viſible above the Water , you muſt encreaſe the faid Lead o, 
that the upper Board may lye and abide preciſely , as was faid be. 
fore, in the Surface of the Water : and when you have thus adjue 
ſed the (Zid Lead, | would have you take a Ball or Bullet of Lead- 
weighing two or thre e pounds, (that is ro ſay of fuch a weight, that 
it may be ſufficient ro make the Machine and perlon diving to de- 
ſcend to the botrome as oft as it is interpoſed , or added, ) withan 
Lon Ring in the ſaid Ball, to which bend or faſten a Rope as long as 
the {aid Water 1s deep, in which the Divers to deſcend, and ſome- 
what mort; and reeve or paſſe the other end of the ſaid 
WY DETANe + 19 Cord through the hole 
made in the Board and 
Lead through the bot-= 
'tom of the Model;and 
| faſten that fame end 
/jof the Cord inaplace 
of the Machine, fo, that 
'the Diver may take it; 
and draw' it, or flack 
it as he pleaſeth : and 
this being done , the 
{aid Machine wil) be 
finiſhed. And that you 
way becter undets 
Rand «1 have here 11 
{ſerced it graphically 
yet I ſhou 1d have cold 
A DL 0 he bQ {you,that for many rea> 
{ons you ſhould inthe beginning have faſtened a Ring in the Cen- 
cre of the apper Board; on the ourfide, to rye a Cord to the ſame ais 
occaſjori ſerveth. Wy : y $1 
hea 6, ahi "if 
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Aving pare SS the manner how to make this ſame En- 

it cemazns toſhew/how-it isrobeuſed ; And for your 

wy Seckion therein,] ſay, Pixar he that would dive or go under 
Warer to {ctk anything - that wasſuink, ſhould carry the {aid Ma- 
chine 4'the place where he refolves to deſcend, ard firſt toler that 
Baltof Lead with'the Line go to the: bottome ,, and then to put in 
the Machine it ſelf/- which by means of its heavy botrome of Lead 
wilt te&pright i inthd Water, withalmoſt all the Globe of Glaſſe 
above Water, in/ſach ſort, that he that would may ealily enter into 
the ſame':' yer- you myſt be dextcrous in going into it, that you do 
not muchſwa fo Machine ftidewaycs, for thar, it it Iye too oblique 
the Water will enterinco the Glabe :of Glaſe , and drive the Airc 
thence that was the ſame; oricteaſt inpart, but holding it up- 
right when'you cater the-(ame, the Water ſhall keep | ia the Aire on 
if fides whereby! the water will be kept from entring. And tlierefore 
if he chatſhallenter into the (aid Machine, donimbly theuſt his head: 
into thefaid Globe'by'the hole: thereof , he ſhall finde ir quiteifils 
led with Ay re ; in Which place he may bicath tor verry -manpRe# 
ſpirattons; rigs, leaſt obftruftion fromthe Water: And bes 
cavfe this Machinewill tay -witht its upper end level 'with the Was 
rers ſarface (the affixed Lead having bcen to limiect ): therefore 
dehiritigito'deſcend t0-the bottam,' the Diver ſhould: hale the Ball 
aid Line upwards, which was ſent before to. the! Bottom; in haling 
of ' which the {aid Machine will:defcend as much ubder Water as he 
hafes the 'Corde; and if hecomimnue haling it, :rill-there be-nornit of 
it left;he ſhall defcend to the Bottome 3-and inthe defcerit, andafter 
that he ſhall be gog to the bottom, he mult look round: abottthim 
through thar tranſparent Globe for to finde out the thing he lecks, 
and feeing it, he may 'many wayes with. taſk transferre himſelf 
chither without rifing apain. tothe top ; And when he would re- 
clith/ uÞwitrds to the tbppe of the” Water,” he needs do'no more but 
ſfackenthat corde faſthned to 'the Ball of Lead, for chetcupoiy rhe 
Machihet | begin to ri cu pwards, and lexring the'fa1d Corde goe; 
it ſhall nor! ay cl chi Machines Upper parte/afcive ar'the fiirfice of 
ie* "Water; FA benig *aſcenttd "thither, the Diver may come out 
ed , and (wii, vi che roP , , and provide hnnfelf afterwards of 
dey "Us. Afe neceſfary for embreching' the ſaid Ship or other 
the": AHQH Gfe the Diver cantiot fwim, it will be neceſſa- 

4 Corde to 'theRing placed 19 the Centre of the upper 
Ys I thereby *6' draw "the Model] above the Surface'oP the 
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 TarTtALEA 
Water ; but knowing how to ſwim, he may enter, aſcend, and 
deſcend of himſelf, without any help. 


EXPLANATION, Il. 


Ur if you chance to bein a place where you cannot procure 


| Þ the ſaid Globe to be made of Glaſle, it maybe made of Wood; 

but then you muſt make therein great Sights, or Eyce«boles of 
clear Glaſſe of cach fide to look four ſeverall waycsz and pay ir 
without, and alſo within if you fee caule with Pitch. And if you 
cannot get ſuch a Ball of Wood, you may make ſhift with alittle 
Cubicall Cheſt or Boxe,like one of thoſe Cheſts wherein they plant 


_ Ceaders, which muſt be well joyned graved and pitch't, with four, 


ſuch Sights of Glaſſe as before, namely one upon every lateral flat 
or plain,ſo placed, that the Diver may ſce through them every way, 
and be able to look downwards, it would be.good to make the 
Box {ſomewhat narrower towards the mouth, thar (o the tour latc- 
rall Flanes may look ſomewhat ſloping : and in the entrance, de- 
ſcent, aſcent, and coming forth, you are rouſe the ſame Rules as be- 
fore 3 aud if you havea Tefire to deſcend faſter, you muſt make the 
Ball of Lead ſomewhat heavier, that was tyed to the end of the 
Corde, and this done the Machine ſhall deſcend faſter tothe boctom 
upon halling the ſaid Corde and Ball; and when you vere. or let 
loole the Cord,the Engine will re-aſcend,but according to its former 
{peed : But if you wouldalſo make it ſwifter in its aſcent you are 
co proceed quite contrary, that is, you muſt ſomewhat diminiſh the 
Lead, which is under the Baſe of the frame ; and the more you di- 
miniſh the ſaid Lead, the {wifter ſhall it bein aſcending. But you 
muſt remember withall to encreaſe the Ball of Lead, fothat ue may 
be able to draw the ſaid Machine to the bottome ſpeedily or leifure- 
ly according as occafion requires. | t 1.40 ed} 54 


EXPLANATION 1V. 


Ru if there be any likelibood of any obnoxious Fiſh 1n the place 
where the Diver 1s to deſcend, that may hurt him, being quite na- 
ked; thoughthar in the former kind ofMachine with four pillars you 
may le u_chim with a wite Grate,made in the manner of doors to the 
lame, yer to the end that you may know that this Invention may be 
vaii:d ſundry ways; you may in thiscaſc have a Globeof tranſparent 


£1. {s made arMurano,of ſuch a bigneſs,that a man ſtanding on hus feet, 


or elle ſitting,may be contain'd therein,having amouth or round hole 
ot capacity lufficicnt for a man, commodiouſly to enter and goe out 
chereoy,and lomewhar larger: & then coffin or encloſe the a alan 

tween 
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between two round Boards of ſomewhat a reater Diameter than 
the Globe, with four pillars,as inthe euluingtigure doth graphically 
appear. But in the round Board which is pur over the hole oc mouth 
of the {aid Globe; you muſt alfo make a found hole ſoinewhat 2 
rower than-tharof the Globe, bit yet big enouph fora tnan to pa 
in and out thereat.' Afterwards under this round Boatd fo bored, 
you muſt place and fix another round bored'pitce of Lead of fuch 
thicknefle, as thatit may be able'to draw the {aid Ball or Globe's pl 
Glaſſe, copether with the Diver in ſuch mannet urder Water, alle 
the upper round Board do reſt in the Surface of the Water, namely, 
thatit may not be ſo heavy as tO ſink the Globe and Diver to the 
borrome,, but only toretain it beneath the Surface of the 'Water , 
which by tryal may be eaſily proportioned , namely, by adding & 
taking away Lead from the Baſe, according as occaſion ſhall require. 
Next you are to frame a ſear for the Diver to fit'comtnodiouſly in 
theſaid Ball or Globe, andnext' faſten a Ball of L ead to the end of 
: aRope, as many fathom long as the water is deep into. which you 
would deſcend , and ſomewhat more, as was fatd in the preceding 
Explanation. And that Ball of Lead ſhokild be of ſuch bigyeſſe, that 
applied to the ſaid Model, it may be ſufficientto make it deſcend ro 
the bottome leilurely, 'Or Fiifely, as he ſeeth cauſe who is to dive. 
And es an EE or peg in the taid Globe whercat to'faſten or 
 belay the other end of 
' the ſaid Rope ,' andto 
' drawit calily upwards, 
or let it looſe' ac the - 
Pleaſure of him thar is x 
 within,and this may be 
_ eaſily done by* Joyning 
and' faſtening four 
pieces of w6od 'vpright 
iii the mouth'bt hole of 
that bored Board and 
Lead, which' ſhall be 
about the mouth of rhe 
ſaid Globe; *' and chat 
— i LT CEL COR LP I may be the” better 
OPIAETEk 1762 3/1231, 960 G90 LU ISIS Os vnderſtood, I will give 
HE SRO OO it you in figuie With the 
2733 Diver firing therein. , 
If y ou would Jeſcend to als bande of ſome deep water by help 
off this Machine, you are to' proceed according ro the eeftion gi- 
ven in the Siecedaai t Explanation: So | 
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EXPLANEeATION, V. 


N caſe you ſhould be in a place where you could not have ſuch 
K a Globe made ci Gl:fle, you may procure one of Copper or 

Lead, 1ound in f:ſhion of a greater * Churne , wide in the bot« 
tome ard narrow in the mouth, and atleaſt ive foot high, and four 
foot broad: It may irdecd be mace quadrargular, that is, io that 
the mouth be at leaſt three foot ſquare every way, and the bottome 
at leaſt four foot every ſide, ard not under five foot bigh, ard this 
ſame veſic], making nt of Lead, muſt be ſo contrived, or picportio- 
ned, that the corporea] or 10)id Area, or Content ci 1s interiour va- 
cuity, Or{pace, be about 1 or.uple 10 the ſolid Areq ofthe Lead, 
which is imployed in waking the 121d Veſle}; that 1s, make the Lead 
of {ucha thicknefle , that the Veſlicls vacuity may be nine tenths of 
the folid Area ct all the whole Fiz me, which may be eafily done by 


any one that 15 not ignorant of p1aCtica] Cecmeny : ard tilis Veſich 


beipg made, you ſhould place cx ſet therein four great Fyc-holesor 
Sights of tranſparent or criſtaline Glaſſle, fo placed as to lee any way 
as you ſhall need or defire : and furthermiey iy the framing of this 
{ame Veſſel, you muſt make ſomne proviſion for the ſetling or ſtay- 
ing your feet, ard to fit down, and likewiſe you muſt make a 


Pulley to hall the Ball of Lead up , or let it down; which is faſtened 


to the end of the long cord , as was ſaid in the two precedent cales. 
And moreover, inthe making of this Veſle], you are to faſten four 
Rin gs of Iron to the bottome without, namely , to the four Apgles, 
it being Quadrangular; (and being round, -let them divide the Cir- 
cumference inco four equa) parts ) and betwixt theſe four Rings, 
you muſt place a ſquare or round Deal Board. And this Veſlsl thus 
modellized ſhall be ſo contrived, that putting it into the water with 
the mouth downwards, with him in it who is to Dive, it ſhall buc ji ft 


ſay in the Surface of the water with that bottome of wood 3 | burif 


it chance that it ſhall not ſtay at the Surface of the water by helpof 
that botrome of Board, but that it will deſcend, you muſt upon thar 
botrome faſten another, or two, or more ſquaie or round Boards to 
the four Rings, in ſuch wile, that by means of the {aid Boaids it may 
be reduced to ſuch a quality , that it may reſt with the ſaid round 
Boards 1n the Surface of the water, and deſcend no farther. Having 
w ith judgement and experience provided all thele things, and the 
Diver being deſirous to de icend of bimſelf, and likewitc to return 
to the top when he pleaſcth , this may be performed with that Ball 
of Lcad tied to the end of thatlong Rope, as hath been ſaid jn the 
precedent Explanations,that is,to ſend the Ball tft io the botrom.in 
he place where the Diver would deſcend, and then to enter into the 


eee A I OO OO I CO TY Rey TIO CO Ie 


Machine, 


"His INVENTION, 


yachine, and to ſettle himſelf therein 3 and then to pull the Ball 
upwards, which ſhould be of that Gravity , that it may. be apt to 
make ſuch a Veſſel or Machine deſcend together with theDiver;and 
© ifthe Machine chance to he zuſdy contrived, . as hath been ſaid a; 
3 bove, I hold thata Ball of five or (ix pounds may, be ſufficient t9 
make it deſcend nimbly -upon the' pulling of the Corll, and lifring 


the Ball from the bottome., and cgatin todrayy the ſ ad Cogd, 
asTong w there is any r aining;he t ſhallarrive "vxthe bagome; and 
whenever he would av upwards, he'needs butonly vere or ſlack- 


en that Cord,and letting itall gohe will not ceale' aſcending till the 
Machine attayns with its rop ( covered with thoſe ſquare or round 
Boards) anto.the Surfage of the Water; i as hath been ſaid | 6fche Q- 
 thers. +Þ will not ifs thew y dr © the many particularſtieswhich 
might be inſerted for the tranſporting your {elves from gne lace to 
another, keeping at thebottome; Bat 1s; Without retutnatnog tothe 
top, forchar they are almoſt inficine , bur. ir ſhalld ſuffice voter you 


know, that he may Foc do "$50: 9% tg z lon m_ or 
a Boom, or Pen k 2 Hogk at 4hthe IE, _ 
Many other particuſars there might $507 ed. on, anc 
Hh $ op nll 


how mary may fiwply /(thar'ts, LE ary id M 
chines) gotothe bottomt', avd tay for taby ous undet Water, 
which , beſides the many profitable concluſions that wight from 
ehencebe iaferred forDrwing in indifferent depths;b n 
nicd with the helps preſtribedin' \rh&foregoidg Explanal 
would beinidch to the ptepoſe, for tliat che Diver Beling'viite condy- 
&ed with\ the Machine noar'unto the thing fink) he thipbGeomte 'out 
of the {aid Machine, and go and ſta y for a 3s timeadowt the fa me, 
to faſten, or prepare thole things thit are neceſfary for the raiſing 
it: And farthermore, there is orhevhang to Þeddnd, when the thing 
ſunk is in a muddy or daik Water , | am the Diver may in ſundry 
wayes, kindle there A great And fa ing ligtk, which flaming fire, 
befades that it would make him diſcern the thing iunk, it woyld allo 
ſecure bim»3r4 his goingd$rth of theMachine tom any ;devourtn 
Fiſhes, for that al] ſucha$ſhould chance tobenekrthat place would. 
be affrighted at ſuch an unuſual ſpegacle, and would make fac 
from it. I might alſo ſhew many wayes to embreech and grapple a 
Ship when it is wund, as well in deepas O_o. which 
particulars I ſhall dbrve for anotherifime. =» 


L will not ſtand to ſhew how this ky nd *: fLINS Mac might 
be made of Boards . and that an fund ; Aa well ky Ae ed and 
pitcht, with four Lights or Sighrs,' fafl bv _ jaazjth of the 


lame as much .Lecad as ſhould be necefſary ; 
bach been fpoken in the third Explanatjons'i 
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| Nicholaus T artalca: . 
In which is ſhewn a general and ſafe way to im- 
| breech Cables, and hitch Grappling irons to any 
Ship that's ſunk, aſwell in a deep as ſhallow Bot- 
tome, provided you know the exact place where 
the ſaid Ship 1s. Together with anothernew way 
of raiſing or recovering the ſame: 1 


Whereunto %laſt of all, added ſome new ways to conduF# 8 Light,or 
Flaming Matter, unto the Bottome of the Water, to enlighten, upon oc- 
caſion, any dark, Bottome, for the diſcovery,nat onely,of a Ship or Bark, 
but alſo any ſmall thing of walne that is ſunk,,, and that in the night as 
well as in the day. | ; 

To the Moſt 


| Ulnſtrious and moſt Serene 
on So: Te * 


Franceſco Donato. 

— Duke of 

= S428: 

PEARP Aving not long fiuce, Mot Serene, and Mo 

8 x ? Mlufirions Prince, publiſhed under the G uric 

> IN ame.oſycur Highneſſe, |undry ard diverſe 

Way soraiſe a Ship ſunk , with its (,argo in it (when once 
it 


Hi Is 3d $10 Booiomiome 
it rr Grappled) Imnft confeſſe Iwas not then ſollicitous to 
find a way to imbreach or gp apple the ſaid Ship ( though 
it 13 neceſſary tobe known) and the canſe thereof was, for 
that I concluded that amonsft Muarmers there Were a 


thouſand means to effet it, and I'was loath toenquire af- 


ter ſuch things as are commonly known to many, although 
{ be ignorant of them ; but delight to ſearch into thoſe 
things which none elſe can do. NC Ov, having, been ſince 
told and aſſured by many.that Mariners, and all other 
per ſens of ingenmit) fd far greater difficulty in imbrea- 
ching and Grappling ſuch a Ship, than they do, ( when 
once they have hold of it) to raiſe the ſame © I underſtan- 
ding the [ame. preſently deliberated upon ſome way that 
ſhould be general and ſecure , andto adde it in the end of 
my T reatiſe.that ſoit might not,for want thereof be vain 
ard uſeleſs. And thus; of many that I have found, that 
which tome hath ſeemedmoſt unrvet[al and eaſy to be 
explamed by writing; Ihave here ſubjoined , together 
With another new way to recover the ſaid Ship : and the 
manner how to illuminate the bottome of a dark WW ater , 
but Still under the IllafRrious NC ame of your Serene 
ad e, at whoſe feet Tonce more humbly throw my 
elf. 


Nicoto TARrTAGLIMA 
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EXPLANATION I. 
S226, O hitch therefore, and fling, or grapple faſt a laden Ship 


Ws; that is ſunk, being in a ſbowle bottonic, as was that broken 
RY up near to Malameccho, you are to take a very ftrong 
$. Sheat=anchor Cable, oft ſuch a length as is ſufficient for 

the Ules hereafter to be underſtood , and at one end of 

ſuch a Cable you are to ſez or faſten very well a thick ar.d ſtrong Iron 

Ring, big cnough for the other end of the Cable to paſſe through with 

calc, and make thereofa 1unning Parbunckle : and then, near to this 

Ring ( that is under this Cable at the place where it ſhall be bent to 

the Ring) you muſt ſei7 or faſten one of the Flooks of .a thick and ( 
ſtrong Anchor , and abour three: fathoims ſpace from that firſt An- 1 
chor hitch the Flook of another {econd Arichor into the ſaid Cable, 
{cizing or faſtening it that'ic ſiirnot : and: about two fathomsdi- 
ſtance trom this ſecopd Anchor, feiz, as before the Flook of a third 
Anchor, and ſo two fathom from that a fourth Anchorz- and ſo pro- 
ceed, placing in that manner as many Anchors as ſuffice to go round 
the Hull of the ſaid Ship under\its Wails, and rather lefſe than more, 
to the end the Jaſt Anchor may be no hinderance to the running of - 
the Parbunckle at the Ring at luch time as it is to be rouled or vered, 
that is, to be drawn or let flip. The truth is , that 1n the part of the 
Cable marked E, in the Figure following, and in the oppoſite 
part marked G (which parts you are to place fo that they may fall. 
one at the Scem, the other at the Stern ) no Anchor 15to be placed, 
but you muſt leave at leaſt thice fathom interval betwixt thoſe An- 
chorsat G, as was required to be done betwixt the firſt and ſecond 
at E. And then form the laid Running Parbunckle, that 18, reeve the 
other end of the Cable throug h the Ring of Iron ; and, that being =p 
made, youare to place many periogs upon Flat-bottome Boats fa- 
ſtened in an Oval Figure round the place where the Ship lyeth: and 
then vere or ſlacken the Parbunckle, bur in an Oval Form, to thar 
wideneſſe, that it may at four or five foot diſtance, invironthe foun- 
dered Ship : and this done, you muſt let all the Anchors, together 
with this Girdle or Parbunckle, (being kept at that widenctic) gent- 
ly and equally fa]] to the bottome of the Sea, keeping the Ship in © 
the midlt of the Ovall : and when you perceive all the Anchors de- 
icended to the bottome, you muſt verethere ſeveral Cables, that 
they may fink deep into the ſand or Ourze ; and then after this you 

wuſt 
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muſt draw, and bring them by degrees.cloſe underneath 'the Hull o 
the Veſlel, and then hall or ſtrain hard the end of the Shear Anchor 
_ Cable which was reeved through the Ring ; and begirt the Hull 
of the Ship cherewith,as witha Girdle(and to ſtrain it very taught, ir 
would not be amiſſe to make uſe of a Capſtan ) and when this 
Girdle 1s drawn to its due exacneſle, to the end it may not ſlip (in 
the elevation of the Ship) faſten to that part which you ho!d above 
Water another Ring of Iron , and paſle through, this Ring one of 
the Anchor-Cables that 1s on the {ame ſide as the firſt Ring is. on, 
and almoſt as far from the ſaid Ring , as the fecond: Ring is diſtant 
from the firſt ; whereupon making this {ccond Ring to ſlip along 
the {aid Anchor Cable, and then in the, Elevation halling the ſame, 
it ſhall make the {aid Girdle taught under the {aid Ship : and that I 
may be the better underſtood, I have here underneath repreſented 
the (aid Girdle pul'd together in an Oval Figure as it is to lye under 
the Rake of the Ships Hull with fourteen Flooks of fourteen An- 
chors under the {ame (except inthe part inked E;,, andin itspppo- 
| | lite part G, ) well feat. 


x 
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_ ___ ed;6i which Girdle, os 
> Parbunckle, the firſt 
'4, Rang. ſhall be, A, 
+ , through which . the 
IH:f.  - Sheat-Anchor Cable 
LH.Y. -- paſlcth, namely, the 
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'., Cable was faſtened a 
P ,-- ſecond Ring in- the 
point B, through which 
{econdRing, (to the q 
end the Girdle might "F 

_ notſliv) we will reeve 3 
the Cable of the An- 
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- | Neg -_ ,_. ſomewhat farther from 
the Ring A, than the ſecond Ring, B,is from the, firſt Ring A, and 
then make the ſaid Ring Bto flip alopg.the Cable, of the ſaid Anchor 
C, till it come to the point C. And thus the Ship ſhall be ſecurely 
and ſtrongly grappled and begitt. , Which done, proceeding as we 
dire&ed in the firſt Book of our Indyftrious Invention , you will cxc- 
cute your purpoſe; That is, when the two or more coupled Ships 
ſhall befull of water , at the ebbing of the Tide you are to faſten 
and belay to thoſe Tires of Beams that, couplethe ſaidShips,, all 
\ HK thoſefourteen Cables, taking a little may care in tying, and belay-, 
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ing chat of the Anchor C, which will keep the Girdle from flipping 


in the Elevation. _- 


Bur if you doubt that that ſingle Cable, to which the Anchors 


are faliened,is not ſufficient for ſo great a weight , you may above 
that,place another with a Ring alſo,through which (as bctore ) the 
endof it may paſſe, by that means begirting the Ship with two of 
thoſe Girdles , and obſerving the ſame Rules you may take three or 
four of thoſe fli ping ſheat- anchor Cables, each with its Ring 
wherein to run in the manner of a Nooſe. And when the ſaid new 
Girdle is pulled trait and cloſe to the Ship, iaſten to the ſaid Cable, 
(or to each of them if you uſe more) another lecond Ring, togird 
and hold the ſaid Nooſe faſt , that it ſlip not with the Cable of the 


Anchor C, or with more of thoſe Anchor-Cables it there be. occa- 


ſion. 
Andin caſe that thoſe fourteen Cables be thought inſufficient 


to bear (o great a burden, you may take twenty or thirty of them, or 
as many as you pleaſe, tying them cloſer to one the other, under 
the running Cable, ard make half of them to be placed on one fide, 
and the other half on the other fide of the ſaid Ship. 

And if again it be doubted that the ſingle Cableof the Anchor 
C 5s not able to hold the Nooſetaſt, you may take two or three of 
them,for you may judge what the ſtreſs of that anchor is by means of 
the height of the water. Truth is, this office might be diſtributed 
amongſt more Anchors, by adding a thyd Ring to the main Cable, 
as far fromthe ſecond, as the Anchor D is diſtant trom the Anchor 
C, ſothatthe Cable ofthe Anchor D, paſting through that third 
Ring, and ſlipping the ſaid Ring along till it cometo D, it will fol- 
low that thoſe two Cables of thole two Anchors C and D, will keep 
the Parbunckle ſtraight 3 aud in this manner you may proceed by ad 
ding new Rings, and imploying more Anchor: Cables, for the great- 
er ſecurity. 


EXPLANATION II. 
T He ſame method may allo be obſerved when the Ship 'is ma 


deep place, provided that the depth exceed nor the length of the 
Hull of the Ship, becauſe then there may be alwaies found ſome one 
or more Cables {ufficient to.reeve through the ſccond and follow. 
ing Rings of the Main Cable to ſecure the Noole from ſlipping , or. 


growing ſlack, as in the preceding declaration hath bcen ſaid. But if 
it chance that the depth ofthe place be far greater than the length 
of the Ship, you can no longer fecure the Nooſe with that ſecond 
Ring, but muſt find out ſome other way, and thoughthere might be 


many found our, I ſhall inſtance but in this one. 
After 
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Sheat-anchor, ( without its Cable 9; and let t : ancho! down-. 
*1xx. + | 3}; JTinMA'mM 215 3: ip; <q *,. £5 

wards alon? the ſaid Main Cable, which. by reaſon of its weight will 

run almoſt cloſe to the Ring A, of the Main Cable, prefling the twiſt 


A "i ig! Jy 4 £555 | 8 ; 
3 and this done , ©. once more twine or 


of the two Cables cloſe at A this done , | o' 
twiſt a little the two former Cables, riamely the Shear- anchor-cabl 

B, and the lefler Cable F, and cher, fealc thoſe two Cables ſeverally 
ro the Orders of Beatns, that is,.one ro one Order, and thie other to 
another at ſome diſtance from the former , ta the end they drive 
down the twiſting near to the Ring of the anchor ; which twiſting 

will keep the Nooſe from flipping or openiag 10 clevating the Ship. 
Ard if there be any occaſion to uſe a Tapſtain ( as was ſaid in the 
ſeventh Explanation of che firſt Book) you mult always take care 
to ſtrain theſe two Cables equaily, and much aſunder, which doing, 
the Girdle ſhall be kepcſtraic. Many other ways might be ſhewen 


for to keep the {aid Grand Cable from ſlipping, but eſteeming them 


ſupertlyous, L omit thern. 


EXPLANATION. ML 


HE that is defirous to recover a foundered Ship laden with 
Fraight, by other ways thau thoſe preſcribed in the firſt Book, 


namely , without ſtanding to fill thoſe two or more Ships, or other 
Veſſels with water, and then toempry them, may only by force of 
Capſtains or Cranes eaſily cffeA the lame in the manner following, 
(till makinguſe of the Parbunckle and flooks of anchors explained 


in the firſt Explanation of this )namely : By taking from their an+ 
chors Rings all their Cables, except thas which 15 to make faſt the 
Main- Cable Noofe that begirts the Ship , and in their places make 
faſt ro each Ring a ſtrong Pulley or Block, 1n ſuch ſort , that all the 
ſaid Pulleys or Rocks have equal number of Shivers, or wheels, and 
thoſe as many ax you can make them ; and through thele Shivers or 
wheels reeve their proper and convenient Cables or Ropes, incatena- 
ting each Pulley with its ſuperiour 3 and this done, make two ſqua- 
drons of Barks, or Lighters, oc Flat-boats , according to the methad 
hid down in the fourth Explanation of thie ficſt Book , collated and 
bound together with thoſe Tires of thick and ſtrong Beams tripled, 
and with a great and ſpacious platform of thick Planks upon each 
ſquadron, and upon thoſe two ſpacious platforms place as many. 
Capſters or Ship-cranes as you ſhall judge neceſſary for ſuch a 


Ne. Pe 


OS, VT Tags 


weight . 


Aras tr at rene C— : 
oh we] ANOOEC AAR SC I Lt Ee "B24 ayer ih oa ps, ney 


: tan Ct Ss Er IIS. HIS de A tO: CS a a os BR dren. ode I adi 
taps 2 ER bath Tea ER RY RAS we IN POE: © Mon 96 IG Ny ICS * <a my ON NM pt We Taos 
[6554 THE tt A weÞ) PEERS bs 52 VEIN ws Wo ES ,- hs OS. "5 ob ERS ee $0 EI MN bes 
Wo.) % 4 "» 4 
: % : 


OS Pe A  YOOYs Fees TEAS: ; 
2 - - 1 DE I GIL RAS FO AT Pa I, Rig, OE" od 1 I WO OR WW es 
z Ave F4 . IR Y 3 VL TC: £8 IH" * I LO ET oe Be Fol ORE, \ ety Coed. 1 bg £ hs i 64S $18 + 
he re RS. COM 3" $LITP? we LS; 12 ow At 5. de FR" CO OE O07N” Ty BY ' SEEN IS x + tat 
i 4 : 5 9%" $ 4 ” NY © v4 2. ot S M- OVLE4! © ' s £ LL 1 AERIE s. x 
{ 6 4g \ "4 F «>. = 6p - IO 3d; L 2 oy po obR "SONY , 
oY A ' » +4 # G "3 xd FB Ele » : ff ng, 
" W"$ " s , ; © 
% . 4 1 FY s 
; 


+ 
; 


þ 4 # 


+8 5 


of ,. and when it is 


drawn cloſe, belay,it that zt may, not Mackay >. with that ſingle An- 
or-cable. ſecure way, Jpaken of bur | 


ade 1ts Cargo. 


EXPLANATION, IV. » | 


Aving in the ſecond Book ſhewn ſeveral ways of Divingunder 
Water in ſearch of things ſunk , in this place I have thought 


Bciently above the Waters ſurface, and then pump .qut the Water, 


F " © 3 


out,making of the ropes a Hoop over the boiteme whercat apRen 
eld by 


\ downwards. Ad this done, faſten n muc Lead ro. the wwe l 
che Bucket as may juſt make it ip to the. Bottowe , andjh 
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of that perfe& croſs ; ſo that the candle with its light may be with- 
10, and.near.the bottome of the ſaid Bucket. This being done, let 
down the.Bucket ,' with the candle: in it gently unto the bottome, 


' which doing, you ſhall ſee the burning candle. clear)y enlighten the 


bottome of the Water. And this Bucket you may.remove from 
place to place, withour drawing it upwards. The cruthis, that this 
candle will nor long continue: burning , but will ſcrve for x little 
while, and when ir ſhall go out of ir ſelf, ir, may. be drawn up ,. re- 
lighted, and let down, as occaſion requires: but the greater that the 
Bucketg.and: the leſſer. that the candle ſhall be , ſo much the longer. 


time ſhall/it keep its light under. Water : and therefore if the {aid 
bottome were very deep, it would be requiſite to perform that effect 
with ſo much a-greater Vellel; as a;grear Caldron, but, yer, of Brals, 


ar by thac mean3che candle ſhall continue longer, lighted, 


\ EXPLANATION. V. 


/ Ruin caſe that a Ship or Bark were foundered in ſome ſpacious 


an] profound Gulph , and that the exa@ place where it ſunk 
were unknown, and that the bottome of the ſaid ſpacious Gulph 
were very obſcure z jt is Manifeſt that ſo little a lighr as that ſpoke 


_ of;in the precedent Explanation would hardly ſervc. And therefore 


if you would convey thither one much bigger,, you may do it (eve- 
rall wayes, of which one's this: Fake nine bunces of refined Salt- 
peter, {ix ounces ( Greek weight) of Brimftone that is clear and 
tranſparent, three ounces of Camphire refined , and'one ounce of 
Maſtick ; and bear all theſerhings ſeverally,” not very ſmall ; and 
when you have beaten them , mix them all cogether in an Earthen 
Pan; and when they are well mingled , put thereto three poywds of 


- common Gunpowder , and then remingle them very well rogether; 


and afterwards put therein four ounces of oyl of Stone , and mix all 
very well ; and this done, take a Cartredge thereof , and give fireto 
it; andifit burn too ſlowly , pur a little more Gunpowder to ut, 
but if it burn too vehemently and ſudden]y , add-thereto more oyl1. 
Putthis Compoſition, atter this, into a little Bag of double Canvis; 
of ſuch a widcnefſe, that when all che mixture is out, therein it may 
be as broad, as high, and ccam the Compoſition hard down into the 
Bag; and then with very good Packthread ſew up the mouth of the 
Sack, cutting away the ſuperfluous Canvas. Then winde a good 
hempen cord round _abour it very hard every way, reducing it tothe 


 formwofa round Ball, and afteryr is very well bound and ſwathed a- 


bout many ſeverall rimes, you muſt melt Brimſtone intoa great Veſ- 
ſel, and when it is'melted, roll the ſaid Ball therein ſo; as thar it may” 


. _ be coveredall over witha cruſt of Brimſtone. And this being done. 
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affix. a piece of Lead urto the Bal by an iroh We, and make it ves. 
ry faſt, and frame in the top! of 'the: Ball a Bow or Nooſe with the: 
ſaid Wire, and to thatfaſtena 13ng Rope, and then in'the "opp ofite- 
place where the Lead is fixed ; make an hole with' aniron rod into. 
the middle of the Ball; and ſtop thac hole with a little fine Gurpows 
der, holdiog it ſuſpended by the Rope : and when-you would have'' 
that Light deicend into the bottome of the Sea or Gulph, got to the 
place, and give fire to the little hole, and when it is inkirdled; ler 
down the Ball and Lead, lengthwayes,almoſt to the botrome, where 
he ſhall be that would 6nd the thing ſunk, and-you ſhall fird that 
the ſaid fire will illuminate very much roubd abourthe ſaid bottom, 
and ſhall laſt a long time, and more or leſs ,. according to the hole 
made in the Bal). *'Tis to be noted, ' that he Ball is to be held over 
the head of him that diveth', for that the ſmoke proceeding from it 
will much obſcure the Waters above it, ſo as that it will give Light 
only downwards;and this fire will be a dreadful fi ight unto the Fiſh, 
ſo thay they willfly from ſo new a ſpectacle. 
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affix a piece of Venda unto ihe | bs bby: an Hoh \ Wie 2nd makeit v ves. 1 
ry faſt, andframe in thetop'of't] ow or Nooſe with thes % 
{zid Wire, and to that faſten a Sg Rope; prey then in the'oppoſite 
place where the Leadis fixed; 


make an hole with: an iron 96d into! 
the middle of the Bal); and ſtop thar hole with a little fine Cunpows 

, . der, holdiogit ſuſpended by the Rope : and when /you would have 
that Light delcend into the bottome of the Sea or Gulph, got to the 
place; and give tire to che little hole, and when it is inkirdled; ler 
down the Ball and Lead, lengthwayes,almoſt to the botrome, where b 
he ſhall be that would nd the thing ſunk, and-you ſhall find thar 
the ſaid fire will illuminate ver y much round doit the ſaid bottom, 
and ſhall laſt a long time, and more or leſs ,. according to the hole © 
made in the Bal). 'Tis to be noted;, that he Ball is to be held over  * 
the. head of him that diveth', for that the ſmoke proceeding fromic _ 
will much obſcure the Waters above | it, ſoastharit will give Lighe 
only downwards;and this fire will bea dreadful ſight unto the Fiſh, 
ſothat they willfly from ſo new a ſpeQacle. 
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